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I. INTRODUCTION 

A. Structural Interest 

1. Crystalline fields and spectra 

The spectra arising from an ion in a crystal are usually 

composed of diffuse lines or bands. The reason for this is 

the strong perturbation of the energy levels of the ion by 

the instantaneous crystalline field. 

The rare earth ions in a crystal, having 4f electrons 

P A 
shielded from field fluctuations by a closed 5 s p shell, 

give sharp spectra. An averaged field does penetrate and 

cause splitting and shifting of the ions' Ijf energy levels. 

Consequently, these spectra contain information about the 

crystalline field, and the electronic structure of the ion. 

If the electronic structure of the ion is known, the crystal

line fields can be studied. The splitting of degenerate 

energy levels and the transition selection rules are depend

ant upon the field symmetry about the ion. Such an analysis 

has been made for europium ethylsulfate nonahydrate by E. V. 

Sayre and S. Freed (1). The symmetry about the rare earth 

ion used in this investigation was D^ for the water mole

cules and C^ for the complete environment. These symmetries 

were obtained from the work of J. A. A. Ketela&r which will 

be discussed later in this chapter. 
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The paramagnetic resonance spectra of gadolinium, and 

neodymium ethylsulfates have been studied by B. Bleaney, 

H. E. D. Scovil, and R. S. T. Trenam (2). The results are 

consistent with an ion symmetry of except for some dis

crepancies in the position of the zero field lines. The 

origin of these discrepancies is not clear. Work on other 

magnetic properties of the rare earth salts is being carried 

out by R. M. Bozorth (3)• 

Active investigations of the magnetic properties, heat 

capacities and spectra of the rare earth ethylsulfates are 

being carried out by F. H. Spedding and co-workers (Ij.). The 

accurate spectra obtained in this work will enable a careful 

and thorough analysis of the crystalline field perturbations 

in the excited as well as in the ground state. 

One of the reasons for this present investigation is to 

furnish an accurate structure for the ethylsulfate compounds 

so that the symmetry of the water molecules about the rare 

earth ion will be known. In addition, if field strengths are 

to be computed, the positions of the sulfate oxygens and the 

orientation of the water dipoles must be known. This informa

tion can be obtained from a careful study of the crystals by 

X-ray diffraction. 

2. The Jahn-Teller effect 

It was shown by H. A. Jahn and E. Teller (5) that a con

figuration of a polyatomic molecule for an electronic state 
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having orbital degeneracy cannot be stable with respect to all 

displacements of the nuclei unless, in the original configura

tion, the nuclei all lie on a straight line. If electronic 

spin degeneracy is also included (6), the degenerate nonlinear 

configuration can be stable only if the degeneracy is of the 

Kramers type (7), which can occur only if the molecule con

tains an odd number of electrons. Consequently, the stable 

state of such a system must be asymmetric enough to split the 

degeneracy of the ground state. 

The structures of the titanium and vanadium alums were 

discussed by J. H. VanVleck (8), (9) and the size of the 

distortions of the coordinated water molecules produced by the 
.o 

Jahn-Teller effect was predicted to be about 10 cm. The 

distortions which would be expected in the case of the rare 

earth ions were predicted to be about 10~^ cm. Such differ

ences could be detected in the case of the alums but the dis

tortions expected for the rare earth compounds are too small 

to be detected at the present state of the art of X-ray dif

fraction. However, a careful structure determination would 

place an upper limit on such distortions and could verify 

experimentally that the distortions were indeed quite small. 

3• Previous structural investigation 

The structures of the rare earth ethylsulfate hydrates 

have been studied by J. A. A. Ketelaar (10), who determined 

the lattice constants of many of these compounds with an error 
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. o o 
of î 0.003 A in a and of I 0.01 A in c. The compounds were 

found to be isomorphous within experimental error. The most 
p 

probable space group was given as - p6j/m with other pos

sible choices of - P6j and - P5. A careful discussion 

of the symmetry about the rare earth ion was given, with the 

conclusion that the symmetry was almost certainly C^. 

The rare earth ions were found to be in the special posi

tion 1/3, 2/3, 1/k and 2/3, 1/3, 3/1+. The sulfur was found 

to be in a six-fold set with the parameters 0.35, 0.02, 0.25» 

The sulfate oxygens were assigned to two six-fold sets and 

one twelve-fold set and approximate parameters were given so 

as to produce a tetrahedron of oxygens about each sulfur. 

The parameters of the carbon atoms and water molecules were 

not given, but, from packing considerations, a structure was 

postulated. This structure places nine water molecules about 

the rare earth ion and one of the two six-fold sulfate oxy

gens in the mirror plane of the rare earth ion at a distance 

of 2.90 A. 

In view of the available techniques for evaluating 

structures at that time, it was not practical to continue 

the structural determination. One of the reasons for the 

present work is to check and complete the above structural 

determination. 



www.manaraa.com

5 

B. Methods of Computation 

1. Computation requirements 

The determination of the structure of a moderately com

plex crystal may require many evaluations of certain Fourier 

series and a refinement of the model so obtained by the use 

of a least squares technique. 

The Fourier- series representing either the electron 

density or the Patterson function is usually evaluated on a 

lattice containing from six thousand to five hundred thousand 

points. The series itself may contain from two hundred to 

several thousand terms. It can be seen that hand computation 

is feasible only in the smallest cases and is practically 

impossible in the more general cases. 

The least squares refinement of a moderately complex 

model may require the fitting of from two hundred to several 

thousand pieces of data to from twenty to fifty parameters 

related to the data through a set of trigonometric equations. 

For small quantities of data and few parameters, hand confuta

tion is quite feasible but, in the more extensive cases, the 

labor and the errors involved in hand computation prohibit the 

use of the method. 

These computations are almost ideally suited for evalua

tion by large scale digital computers. Because of limitations 

on the speed and memory capacity of currently available 

computers, and because the computations must be economically 
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justified, much care must be used in setting up such problems 

for the computing machines. The method to be used or the 

form and nature of the answers to be obtained must be adjusted 

to these demands. 

2. The I.B.M. 6g0 

The Type 650 Magnetic Drum Data-Processing Machine manu

factured by the International Business Machine Corporation, 

commonly abbreviated the I.B.M. 650, is a medium sized digital 

computer using a magnetic drum memory system. This general 

purpose computer has storage facilities for 2000 "words" on a 

magnetic drum. Each word is an order or a ten digit number 

with sign. Each of the 2000 locations is assigned a four 

digit address of 0000 to 1999. The input and output for the 

basic machine is in the form of punched cards. For further 

information please refer to the instruction manual for the 

I.B.M. 650 (11). The advent of this machine on campus has 

made it possible to carry out the calculations described above 

on a routine basis. It is not large enough nor fast enough to 

handle the very complex crystals but it can handle all moder

ately complex problems in an economical manner. It should be 

pointed out that the reasons the very complicated problems 

are not feasible are essentially economic. A larger machine 

can carry out such calculations economically. Provided the 

problems are broken up properly, such calculations can be 
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carried out on the I.B.M. 650 in a matter of a few days if 

the resulting expense is acceptable. 

Many crystallographers have access to this computer and 

the interest in obtaining crystallographic programs for the 

I.B.M. 650 is high. Many crystallographic programs have been 

and are being written and the program library is large enough 

so that the application of the normal methods of structure 

analysis becomes almost routine. Information as to the avail

ability of crystallographic programs is available either from 

the International Business Machines Corporation or from the 

Computation and Data Processing Center of the University of 

Pittsburgh. 

Since there existed a need for several programs which 

were not available, it was felt that it would be both inter

esting and useful to write the required programs. During the 

course of this work it was found convenient to modify the 

excellent least squares program, L.S.II (12) which was al

ready available. 

The greatest lack of programs seemed to lie in the area 

of Fourier series evaluation. Consequently, the programming 

effort was designed to remedy this lack. Because of the 

limitations of the I.B.M. 650, much thought was given to the 

problem of adapting the computation method and the form of 

the output to the I.B.M. 650. 
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II. COMPUTATIONAL METHODS 

A. Evaluation of the Fourier Series 

1. General problem 

The electron density in the unit cell of a crystal can 

be represented as a three dimensional Fourier series (13)• 

This series takes the form 

oo 

(1) '^(x,y,z) - l/V 21 F (bkj?) t>xp -2ni(hx/a + ky/b + Iz/c) 

hk S. 
- oo 

where /^(x,y, z) is the electron density, F(hk2) is the struc

ture factor for the reflection (hkj?), V is the volume of the 

unit cell and a,b,c, are the unit cell dimensions. In the 

normal case of a mosaic crystal, the intensity of the (hki) 

reflection is proportional to the square magnitude of the 

structure factor. All information as to the phase angle of 

the reflection is lost when the intensity of the reflection 

is recorded. This information must be recovered by the use 

of a trial model for the structure, by the use of the Patter

son function discussed below, or by some other means. There 

are some more direct methods for solving the phase problem, 

but they will not be discussed here. The phase angle calcu

lated on the basis of the trial model can be used to assign 

a phase angle to the observed magnitudes of F(hk£). The 
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aeries (1) can then be summed. The resulting electron density 

can be compared with the model used. If the model is correct 

the electron density will agree except for series termination 

errors. This error arises from the termination of the series 

after a finite number of terms. If the electron density does 

not agree with the model, a new model is required. If, as 

is usually the case, the electron density agrees with the 

model in some important features but disagrees or supplements 

the model in other features, modification of the model and 

recalculation of the electron density may lead to convergence 

on the correct model. 

The Fourier series, in somewhat different form, may lend 

more direct assistance in obtaining a suitable model. The 

function 

oo 

(2) P(x,y, z) = 1/V 2% |F (hkjl) |2 exp -2iti(hx/a + ky/b + -Iz/c) 

hkl 
- oo 

which uses only coefficients which are directly related to the 

observed intensities is known as the Patterson function (II4.). 

This function can be interpreted as having a maximum at those 

points which correspond to the end point of some interatomic 

vector referred to the origin of the unit cell. Because of 

the large number of such maxima, this function rarely can be 

interpreted to give a complete model. In many cases, however, 

at least some of the more important features of the model can 
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be obtained. The problem of the evaluation of such series 

is essentially the same as the problem of the evaluation of 

the electron density function. 

The above discussion is not intended to be complete. 

There are other techniques utilizing Fourier series which are 

useful, but which involve the same computational problem. 

If the wave length of the X-radiation is not too close 

to an absorption edge of a crystal component, Freidel's law 

(15), which states that F (hkJ?) is the conjugate of F (EE$), 

will hold. The notation hkî means -h, -k, and By using 

the expressions F (hkJ?) = A(hkJl) + IB(hkjK) = F*(££JJ) = 

A(Ek%y - iB(hkjj) and 9(hk8) = 2%(hx/a + ky/b + Q z/c) the 

electron density can be written as 

oo 

(3) f (x,y,z) = 2/V £ [A(hkJ^) cos e(hki) + B(hki) sin ô(hk£) 

hkje 
1 

+ A(hE<) cos 6(EEJ?) + B(££J?) sin ©(Ek£) 

+ A(hEf) cos ô(hE^) + B(h£i) sin d(h£j(?) 

+ A(hkJt) cos @(Ekf) + B(Sk^) sin 9(EkJ)] 

oo 

+ 2/V 21 [A(OkQ) cos 6(0k^) + B(0W) sin 6(0kl) 

1 

+ A(QkJ?) cos e(oLO + B(0k4) sin «(OkJt)] 

oo 

+ 2/V 21 [A(hO-0 cos 6(h0J?) + B(hOJ?) sin O(hOi) 

+ A(HOJP) cos 6(EOJO + B($Î0J?) sin 6(EoA)] 
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00 

+ 2/V 2Z (A(hkO) cos O(hkO) + B(hkO) sin 6(hk0) 
hk 

+ A(hkO) cos ©(hkO) + B(hkO) sin 6(hk0)j 
00 

+ 2/vZ. [A(hOO) cos e(hOO) + B(hOO) sin 6(h00)] 

h 
1 

oo 

+ 2/v£L [k(OkO) cos 6(0k0) + B(OkO) sin ô(Qkoj] 

k 
1 

oo 

+ 2/V 2^ [A(OOJP) COS E(OOJP) + B( OOJ?) s la @(00A)] 

1 

+ 1/V A(000) . 

This particular expression is derived in a form containing 

only positive values of A for convenience in adapting to the 

I.B.M. 6J?0 program. 

If we include the special reflections (those containing 

one or more zero indices) in the general form, they must be 

divided by a multiplicity factor of 2N where N is the number 

of zero indices occurring in P (hkj?). If we define 

T 
PL-N 

P'(hkJ?) = —r— F (hkl), the summation now becomes 
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oo 

(I;)/9(x,y,z) = ^ [A'(hkJ!) cos ©(hki) + B' (hkl) sin ©(hkjp) 
hkj? L 

+ A' (hiu) cos ©(Ski) + B1 (Ski1) sin 6(h£j?) 

+ A'(h£s) cos e(hk^) + B'(hk^) sin ©(hîçi) 

+ A' (Ekj?) cos e(Skj^) + B1 (Skj?) sin 6(hkj?)J 

By using the trigonometric identities, 

cos ©(hkij) = cos ©(hOO) cos ©(QkO) cos ©(001) 

- cos ©(hOO) sin ©(OkO) sin ©(001) 

- sin ©(hOO) cos ©(OkO) sin ©(001) 

- sin ©(hOO) sin ©(OkO) cos ©(00i) 

and, 

sin 6(hkJ?) = sin ©(hOO) cos ©(OkO) cos @(00f) 

+ cos ©(hOO) sin ©(OkO) cos ©(00i) 

+ cos ©(hOO) cos ©(OkO) sin 6(00J?) 

- sin ©(hOO) sin ©(OkO) sin ©(OOjO 

the expression for the electron density becomes, in expanded 

form, 

oo 

(5) P(x,y,z) = £. |~A, (hk^) cos ©(hOO) cos ©(OkO) cos ©(00<) 
hkj2 L 
0 

+ A2(hkJ?) sin ©(hOO) sin ©(OkO) cos ©(00J?) 
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+ A^(hkî) sin ©(hOO) cos ©(OkO) sin Q(QOJl) 

+ A^(hkzP) cos 6(h00) sin ©(OkO) sin 6(00^) 

+ B1(hkJ?) sin ©(hOO) sin ©(OkO) sin ©(001) 

+ Bg(hk^) cos 6(h00) cos ©(OkO) sin 6(00.1) 

+ B^hkl) cos ©(hOO) sin ©(OkO) cos 9(00-P) 

+ B^(hkjO sin 6(h00) cos ©(OkO) cos ©(001)] 

The A^ and B^ are linear combinations of A.1 (hkj) and B'(hkjO 

respectively. 

These expressions are 

(6 )  

A1 = A'(hk4) + A (ElEl) + A (h£j?) 4- A (Ski) 

Â2 = -A'(hkf) - A (SEj) + A (hki>) + A (SkzC) 

il <
T
 

-A' (hkf) + A (hki) - A (hki) + A (Ek^) 

H -A1(hk4) + A (B5^) + A (h&4) - A (Ek^) 

bI = -B'(hkj) - B (h&?) + B (hki') + B (Ski) 

B2 = B'(hkf) + B (Ski) + B (hkf) + B (hW) 
II B' (hW) - B (EM - B (hlc^O + B (Ekl) 

B), = B'(hk^) - B (S2f) + B (hki) - B (Sk^) 

The space group of the crystal introduces other symmetry 

and creates relationships among the A(hk/) and the B(hki) 

that usually simplify the above expressions. It should be 

noted that, if the space group possesses a center of symmetry, 

F(hki) - F(Ek2). But Friedel's Law states that F(hkl) = 

F*(hk^), and so we must have all B(hk-0 ~ 0. 
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There are two general methods for evaluating such series 

one is to evaluate the series directly as a three dimensional 

sum in the form (4) or (5), the other is to use form (5) and 

to evaluate It as successive one dimensional summations. In 

general, it can be said that the calculation time required 

for successive one dimensional summations is relatively inde

pendent of the number of terms to be summed provided the 

symmetry is unchanged, while the direct evaluation is essen

tially proportional to the number of terms to be summed. The 

intermediate results which must be retained are much more 

extensive in the first case than in the second. It can be 

seen that the best form is strongly dependent upon the speci

fications of the computer to be used and the number of terms 

to be considered. In general, provided the requirements for 

moderately fast large capacity storage can be met, it would 

appear better to do full calculations in the expanded form 

and partial calculations of correction terms in the unex

pended form. The correction results could be added to the 

previous results to give the new function. 

Another point, which is of great interest, is the possi

bility of evaluating such series only over the basic 1/6of 

the unit cell (l/lj. x I/I4. x I/I4.). Use can be made of trigono

metric relationships to produce the required values in the 

remainder of the cell. In the case of series (Ij.) this in

volves breaking the calculation up into groups of terms, each 

of which transform in the same way. The sums of each group 
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can then be transformed to give the final result. Unfortu

nately, this requires a knowledge of the same expression with 

sin substituted for cos and vice versa. This doubling of 

work is somewhat unsatisfactory and increases the output data. 

In addition, the translation of these groups is not very 

simple. Expansion in each of the three dimensions involves 

such relations as 

cos (A + nnt/2) = cos A if m = ljn 

sin A if m = kn. + 1 

cos A if m = ijn + 2 

sin A if m = kn + 3 

and sin (A + nm/2) = sin A if m = lin 

cos A if m = l\a + 1 

sin A if m = 4n + 2 

cos A if m = 4n + 3 

The series (5) can be transformed in a somewhat simpler 

manner by the relations 

cos 2nhx = cos 2rchx 

cos 2%h(x+l/li_) = (-l)^cos 2nhx' 

cos 2%h(x+l/2)=(-l)^cos 2nhx 

cos 2nh(x+3/l4-)=cos 2%hx* 

sin 2ithx = sin 2nhx 

sin 2tth(x+l/ij.) = (-1)h+1s in 2ithx' 

sin 2uh(x+l/2) = (-l)il3in 2nhx 

sin 2ith(x+3/4.)= - sin 2nhx1 
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where x' = 1/4 - x. In the case of an expansion by l/i+. or 

3/4# the coordinate corresponding to x in the basic 1/64 of 

the cell is read in reverse and translated. This is carried 

out by simply changing the labeling of the points on the 

final tabulated results. 

As a consequence, if the terms of the series are broken 

up into groups, each with the same translation properties in 

three dimensions, and the group sums are obtained over the 

basic 1/64 of the unit cell, the results for the remainder 

of the cell may be obtained by summing the same groups but 

with the signs of certain groups changed. This can be car

ried out automatically at the time of tabulation, even on the 

I.B.M. 4-02 tabulator. The proper wiring for any given trans

lation can be selected by three external switches, each con

trolling the translation in one of the three dimensions. The 

results of the three independent translations are combined 

by the use of coselectors to control the addition or sub

traction of a given group under the translations set in the 

switches. 

A similar method could be used to expand the results 

from series (4) but the added complication of having sin and 

cos type contributions which must be selected would prohibit 

its use with the I.B.M. 402 tabulator unless these were 

selected before each translation. The two systems would not 

be compatible and could not be summed and translated to

gether. Compatibility might be attainable on an I.B.M. 407 
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tabulator but this has not been investigated. However, if 

the form (4) is to be used for correction terms only, the 

most convenient thing to do would probably be to evaluate 

directly over all of the cell that is of interest. Then if 

the results were treated as even cos terms, and odd quarters 

of the unit cell punched in reverse, the corresponding sums 

for each translation could be added to the original series (5) 

cards to give the new evaluation of the electron density. 

The above treatment of correction terms from series (4) 

is the most efficient over the basic 1/64- of the unit cell, 

but duplication becomes comparatively expensive if many such 

cell fractions must be used. A third procedure, better 

adapted for many cell fractions but less efficient in the 

basic 1/64 of the unit cell, is to use series (5) but not to 

use successive one dimensional summations. By taking advan

tage of the smaller number of terms, even moderate storage 

facilities will enable the direct evaluation of the same sub-

series and the utilization of the same expansion scheme as 

for the successive one dimensional summations. 

There remains one further question to be discussed. 

That is the question of the nature of the desired final infor

mation and the effect of this on the programming. The 

Fourier series are used both in searching for new features 

to be included in a model and in improving the parameters of 

a rough but essentially complete model. In the first case 

the volume of the unit cell must be completely explored. In 
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the second case, because of a knowledge of the rough parame

ters, only a small part of the total unit cell volume really 

needs to be explored. The three successive one dimensional 

summations are more suitable for the first case, while small 

parts of the unit cell can readily be explored by series (4) 

or by the method discussed above using series (5) without 

successive summations. 

The information in the second case that is really de

sired is the location of the maximum and the shape of the 

peak. The results of a limited exploration about the maxima 

could then be used in a separate program to produce this In

formation. The lattice points must be close enough to ac

curately define the shape of the peak. 

There are three general ways to explore the whole unit 

cell. One is to evaluate the series on a mesh fine enough 

to give a satisfactory definition of the peak. The second 

is to use a rough 1 searching 1 mesh and a fine mesh about each 

interesting point. The third method is to compute the projec

tion of the electron density onto a plane and then evaluate 

the electron density along a line perpendicular to each maxi

mum to find the third coordinate. A fine mesh evaluation 

about this point would then give the desired information. 

It would appear that, in any given problem, one of the above 

procedures would be better than any of the others and that, 

ideally, one would like to be able to use that method which 

is thought to be best suited. This would probably require 
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several different programs. If sufficient storage is avail

able it should be possible to put out only the parameters of 

the maximum and of the peak shape. This would be easier to 

do In the second and third cases. The first case, except 

for enormous storage facilities, would require human selec

tion of points to be used in defining the peak. These could 

then be fed back into the computer to determine peak parame

ters. 

The use of the various techniques above would require 

several different programs, some of which are but poorly 

adapted to evaluation of the basic I.B.Mc 65 0 machine. The 

advent of faster and larger computational machinery on campus 

will make most of the above techniques feasible. The follow

ing is a discussion of the programs which were written for 

the I.B.M. 650 as a start toward meeting the above needs. 

2. Three dimensional block program 

The first attempt to write an I.B.M. 650 program was to 

carry out the direct summation of series (4) over the basic 

l/61|. of the unit cell and then to expand to obtain the re

mainder of the unit cell. It was felt that the avoidance of 

the large quantities of intermediate data required by suc

cessive one dimensional summations would make up the differ

ence in the efficiency of the approach. As mentioned before, 

the time required is, for series (4), directly proportional 

to the number of terms considered, while the time required 
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by the one dimensional summations is somewhat independent of 

the number of terms provided the number of terms is much less 

than the number of mesh points to be evaluated. Consequently, 

there must be some point at which the latter method becomes 

superior. This point was not an easy thing to decide in 

advance. The actual programming of the direct evaluation 

led to the conclusion that even for large two dimensional 

projections the latter method is superior, at least on the 

basic I.B.M. 6$0. This latter method subsequently found 

realization in the T.D.F. I4.0-80 program which will be dis

cussed in the next section. 

One of the things which had promoted so much interest in 

the direct method was the invention of a subroutine that 

could obtain, and store for future use, values of cos ©(hkJÎ) 

or sin 6(hk() evaluated along a line in the mesh. The time 

required, aside from initialization for the specific line, 

was one revolution of the drum per point in the line. This 

subroutine was so fast that it was hoped that the calculation 

by this method would make direct evaluation feasible. The 

use of the unexpanded form (I4.) is not feasible in general as 

was discussed above. However, if the number of terms in

volved or if the number of points involved are small, this 

procedure has many advantages, including that of speed. 

Consequently the unexpanded form is good for the evaluation 

of the electron density about a single maximum. Since, as 

was discussed, the three dimensional block evaluation is a 
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very useful tool It was decided to write such a program. To 

save more time, it was decided to open up the interior loops 

and write them out explicitly. Because of the increased 

initialization, this did not turn out to be a very good idea, 

and if the program were to be rewritten, this should not be 

done. Even so, the final program is quite satisfactory. 

The overall design of the program having been carried 

out, the program was written in collaboration with Mrs. 

Phyllis A. Keys. 

Since there is no need for expansion to other parts of 

the unit cell in such a program, subseries sums are not re

quired. The summation is by a direct three dimensional pro

cedure and so one pass of the coefficient cards produces a 

small set of output cards containing the values of the elec

tron density. The values obtained are on the mesh points of 

a cube of I4. points to a side, that is, a total of 64 points. 

The mesh points are at such a spacing that there are 80 mesh 

points along each side of the unit cell. It was felt that 

this would be enough to define the peaks except possibly for 

very large cells. If the program were rewritten with uncut 

loops, it may be that more points could be accommodated. The 

program computes at a rate of approximately twenty reflec

tions per minute. For a detailed description of the program 

and a set of operating instructions, please refer to Appendix 

A. 
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3. Block peak program 

In accordance with the general discussion, it was felt 

that a program which could take the results of the three 

dimensional block program and generate a set of parameters 

describing the peak would be desirable. The procedure is to 

fit the electron density near the center of a peak using the 

function 

Z3 = exp [aQ + a^x2 + a2y2 + a^z2 + a^x + a^y 

+ a^z + a^yz + a^xz + a^xy ] 

by means of a least squares treatment. This program was 

written by Mr. Donald E. Williams and is included here only 

to complete the discussion of this type of approach. The 

program was written in the Bell Laboratories interpretive 

routine and is quite rapid. About one minute is required 

for each peak. This program has been written up and is 

available from Mr. Williams (16). This program and the pre

ceding block program are very useful during a refinement of 

a structure. 

I4.. The T.D.F. IiQ-80 program 

If the model is not firmly established, a complete 

search of the unit cell is needed. This may be accomplished 

either by rough scanning and using the block program about 

maxima or by evaluation of all points on a fine mesh. It 
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was found possible to write a program that could do either 

job. A mesh of I4.0 x lj.0 x lj.0 points is used for rough scan

ning and a mesh of 80 x 80 x 80 points is used when all 

points and a fine mesh are desired. The procedure is based 

on series (5). 

The method of calculation is quite simple and involves 

the use of two trigonometric tables containing cos 2ithx and 

sin 2%hx for h = 1,2,...,39 and 80 x = 1,2,...,19. These 

values correspond to the 80 mesh program. They are reduced 

appropriately for the lj.0 mesh program. The functions are 

stored with rounded six significant figure accuracy. These 

tables occupy most of the drum storage. The special values 

not included above are computed by the program. 

A one dimensional summation is evaluated for each pass 

of the cards. The output cards are then sorted and passed 

through the I.B.M. 650 again for the next sum. The time re

quired for the calculation may be estimated from a card 

reading rate of approximately 100 cards per minute and a 

card punching rate of 100 cards per minute for an evaluation 

on the 80 x 80 x 80 mesh. The last summation punches re

sults with ten points per card. The intermediate sums punch 

only one point per card. The number of sub sums required 

depends upon the expansions required to cover that portion 

of the unit cell which is of interest. The card reading 

rate is much faster for the lj.0xlj.0x lj.0 mesh and, of course, 

the output from each summation is only half that of the 
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output from the 80 x 80 x 80 me ah evaluation. The output 

punching rate is still 100 cards per minute» The two pro

grams can be mixed to give differing meshes in different 

directions. This calculation rate is close to the maximum 

rate at which cards can be read and punched. The calcula

tions are carried out over only I/I4. x I/I4. x I/I4. of the unit 

cell. The remainder of the cell is obtained by combining 

the subsums appropriately at the same time the results are 

printed. 

The time required for a calculation by the above method 

is essentially just that required to read and punch cards 

at a rate of 100 cards per minute. Any possible increase in 

speed as a result of reprogramming must come about through 

a reduction in the number of cards punched and read. It 

should be noted that the time being referred to is the time 

on the I.B.M. 6£0. Some time is required for sorting, but 

the expense of this is minor. After the T.D.F. lf.0-80 program 

was completed, a modification was discovered which effective

ly reduces the number of cards punched by a factor of from 

two to eight. This would now bring computation speeds up to 

a limit set by punching and reading times with actual in

ternal calculations requiring only a minor amount of time. 

A further advantage of this modification is that sorting is 

eliminated for two dimensional evaluations and is greatly 

reduced for three dimensional evaluations. This modification 

will be made in the near future. Where an I.B.M. 650 with 
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magnetic tape attachment is available, the speed will be 

increased by a large factor by using this modification. For 

details of the T.D.F. I4.0-80 program please refer to Appendix 

B. 

1. General problem 

A least squares method was first applied to the refine

ment of crystal structures by E. W. Hughes (17). In order to 

make clear the application of computer methods and the use

fulness of the least squares method, a detailed analysis of 

the method is given below. 

The structure factor can be related to the parameters 

of the atoms in the crystal by 

where A. = wave length of the radiation used, 

@ = Bragg reflection angle, 

= isotropic temperature factor for atom i, 

and x^y^z^ = coordinates of atom i expressed in fractions 

One measure of agreement between a trial model and the 

observed data is 

B. Least Squares Method 

(7) F(hkJ?)= £ 
1 

f±(hkj?) exp^-B^ s in2 6/^ 2 ] exp 2ni(hx1+kyj + 4z1) 

of the unit cell. 
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(8) Ro = _ u 
i »u <l*ol - lPotl>' 

3 I "u]Po I2 

where u = index representing all hk-l, 

wu = weighing factor for u = 

I FqI = observed structure factor magnitude, 

and |Fct| = calculated structure factor magnitude for the 

trial structure. 

If the errors in the observed data obey a Gaussian dis

tribution and if there are no errors in the calculation of F^ 

the minimization of R^ with respect to the parameters of the 

structure will lead to a most probable set of values for the 

parameters. A general discussion of this relationship is 

given by E. T. Whit taker and G. Robinson (18). If we denote 

the values of jF^j based on the most probable structure by 

|FcT| we can expand j FcT| about |Fctj in a Taylor series and 

obtain 

m mm 

<9> IPCTI = IFCTI + 4 +14 ̂  + ••• 

where m = total number of parameters, 

Ax^ = corrections to be added to the parameters of the 

F, = 

trial model, 
D IF I 

i 0*4 x^ for the trlAl model, 
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à2 IF 
ij x^, for the trial model. 

The function will be a minimum when the trial structure 

is the most probable structure. This implies that 

(10) 
I "u (IM - |P0T|)2 ] 

P  i — O  

J 
By substituting the value of |PcT| from equation (9) into 

equation (10) we obtain a set of equations relating the Ax^ 

and the observed data. If the trial model is close enough 

to the most probable structure, we can neglect high order 

terns in the series (9) because of the smallness of the Ax^. 

Retaining for the present all terms through the second order, 

we can write equation (10) after the substitution for JFcT| 

in the form 

m 

0 = * "u[<lFol -lFJX-Fk> + é P± Fk 
u 1-1 

m 

^ taipik (|Fo!-lF=tl> 

m m 

+ Â JI 1X1 PI FJK 
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m m 

+ 2 i=x j=i Fk FiJ 

m m m 

+  I 4  J I  4  T A J  T A I  F I J F ^ ]  •  

If we consider only the linear terms involving deriva

tives with respect to x^, we can solve for the Ax^. to obtain 

S*u "Po! - lFotl> Fk 

iXk" |vulFk-pkk < >Fol - Pctl'î 

This last step is definitely an approximation and essentially 

corresponds to neglecting all terms of the Taylor series be

yond the linear one. Only the second term in the denominator 

arises from the second order Taylor series term. The justi

fication for using only linear terms is made on the grounds 

that the Ax^ are small and that the other terms tend strongly 

to cancel when summed. In any case, if the model is close 

enough the corrections will be valid. Because of the approxi

mations involved, an iterative procedure is used by recalcu

lating the F ^ for the new parameters and determining the new 

correction. The new corrections are usually too large and so, 

to prevent oscillation, they are reduced by a constant factor 

before the next cycle. It is possible to include many of the 

other terms, but this requires much more calculation. Several 
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cycles of the linear approximation could be computed In the 

time it would take to compute more accurate corrections. 

Convergence, if it occurs, is usually rapid enough to make 

the linear approximation quite satisfactory. There is good 

reason to think that one might get convergence from a poorer 

model if more of the cross derivatives were included. This 

is difficult, but not impossible to do using the I.B.M. 650. 

The second terra in the denominator is usually neglected 

also. This may not be a good approximation in some cases. 

Since this term is quite easy to include, it would probably 

be worthwhile to include it. The size of this correction 

may be judged from the ratio of one term in the denominator 

2 to F^. This ratio is, if a center of symmetry is assumed, 

For the atomic position parameter of the r atom in the space 

group PÏ this ratio becomes 

-2 

xv for the trial 
model 

1 + <*ol - lFCtl> 
Ipct! 2"(hxr+kyr+j>zr) 

where x^, and zr are the coordinates of the r atom in 

fractions of the unit cell dimensions. Because of alterations 
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of sign of the second term, the sum of such terms will tend 

to cancel. For the temperature factor of the r atom using 

the same space group the ratio becomes 

Again such terms tend to cancel. In the early states of 

refinement, however, these differences tend to be systematic 

in sign and will then not cancel. It would appear that the 

inclusion of this term, particularly for temperature factor 

corrections, would be advisable. 

The standard deviation of the parameters so obtained 
? _2 

may be estimated (18) from the equation <r (x ) = 

, I wu <|P0I -Ipctl>2 

where 5^5 

u = total number of reflections, 

m = total number of parameters being varied, 

Brr = r'th principle minor of D, 

1 
1 " ( lFol " lPctl > 

b 

b 

12 

11 

D 

b lm . . b mm 

blJ " £ Wu [FiFJ - 61J ( IF0I - lF«tl > PiJ ] 
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If byj (j X r)«brr, which will be the case if the peaks are 

well separated in an orthogonal cell, 

Brr 1 

v 
and so 

MM - (Fctl>2 

<r ur) = 
(»-») | wuj>2 - 6lp (|P0| - |Pcti ) F̂ ] 

P 
Since the values of (T (xp) have real meaning only when the 

refinement is completed, the term 6 r̂ (|FQ] - j Fct| ) F^, can 

be ignored as it must tend to vanish in the sum. 

A very good least squares program, written by M. E. 

Senko and D. H. Templeton (12) is available and has been used 

for many of the calculations involved in the following struc

tural investigations. A brief description of this program 

will be given in the next section. The purpose of this de

scription is to place in context the modifications discussed 

in the L.S.II M program. 

2. L.S.II program 

In the Senko-Templeton L.S.II program (12), the correc

tions to the parameters are computed by neglecting all second 

order terms in the Taylor series expansion and by neglecting 

all first order cross terms except those between x and z for 

the same atom and those between the temperature factor of the 
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first atom and the scale factor. The standard deviations 

are computed In a corresponding manner. 

The structure factor and its derivatives are computed 

only for orthorhombic space groups. This subroutine can be 

rewritten for other space groups. In orthorhombic systems, 

the trigonometric part of the structure factor takes for its 

A part one of the forms 

cos 2nhx cos 2itky cos 2nfz 

-cos 2ithx sin 2itky sin 2%Jz 

-sin 2ithx cos 2xky sin 2jtiz 

-sin 2ichx sin 2icky sin 2iUz 

and for its B part one of the forms, 

sin 2nhx cos 2rcky cos 2%jz 

cos 2nhx sin 2%ky cos 2*j1z 

cos 2nhx cos 2nky sin 2njPz 

-sin 2ithx sin 2nky sin 2njz 

where F(hki) = A + IB. The form to be used is specified by 

appropriate codes on eacn reflection card. These forms, of 

course, must be multiplied by multiplicity factors, tempera

ture factor corrections, and scattering factors to form the 

structure factor. 
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3« L.S.II M program 

Because of the frequent occurrence of other crystal 

classes, a somewhat more flexible structure factor section 

was desired. This flexibility can be achieved by summing 

an arbitrary number of the various orthorhombic forms. If, 

in addition, the indices can be changed and more sets of sums 

added to the first set the program is suitable for essential

ly all space groups. The modifications to the L.S.II program 

are designed to accomplish this flexibility. 

The structure factor and derivative subroutines are 

modified so as to accumulate results in work cells rather 

than only storing them in the work cells. An added routine, 

just before the make up of the arguments section will zero 

the work cells. Thus, for any one atom, the calculations are 

started with zero in each work cell. The subroutine exits 

have been so modified that after a B part has been obtained 

the corresponding A part is obtained and then the program re

fers to address 1999 of the magnetic drum storage of the I.B.M. 

650. If two or more orthorhombic type terms are desired for 

the same indices, the A type subroutine exits are modified so 

as to refer to the entrance of the next desired term. The 

results are automatically accumulated. The program will, in 

any case, finally exit at 1999. At this point, an index 

modification routine may be inserted, and the program is then 

returned to the make up of arguments routine for the calcula

tion of the next set of terms which are also automatically 
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summed with the previous results. This can be repeated as 

many times as is required. When the final structure factor 

and its derivatives are obtained, the modified program exits 

into the normal program. This requires the use of control 

cards which will couple the orthorhombic type routines as 

desired. If Index modifications are required a short sub

routine must be written and inserted at 1999. 

There are a few other minor modifications to the L.S.II 

program which expand its usefulness. For details please 

refer to Appendix C. 
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III. STRUCTURAL DETERMINATIONS 

A. Structure of Er (CgH^SO^) ̂̂ HgO 

1. Data 

Preliminary X-ray diffraction photographs using the 

Weissenberg and precession cameras verified the assignment 

by J. A. A. Ketelaar (10) of the space group C^ - P6^/m. 

The only systematically missing reflections were of the type 

(001) with = 2n + 1. Photographs taken with long exposure 

times indicated that the missing (00X) reflections could not 

have an intensity above the background level. This would 

indicate that the true space group is probably either 
6 o 
C6 - P6^ or C6h - P6j/m, since general positions in the space 

group must be occupied. The structure was refined on the 
p 

basis of the centrosymmetric space group C^ - P6^/m. The 

excellent final results further confirm this symmetry. 

A small crystal was mounted in such a way as to record 

the (hO^) reflections on a back reflection Weissenberg camera. 

Measurement of the positions of these reflections at large 
O 

angle gives lattice constants of a = b = 13.915 Î 0.001 A 
O 

and c = 7.064 ± 0.002 A. The lattice constants reported by 

J. A. A. Ketelaar (10) are not quite as accurate, but the 

above values are within his limits of error. From the 

density of 1.96 (10) the number of formula weights per unit 

cell is found to be two. 



www.manaraa.com

36 

The photographs to be used for intensity measurements 

were obtained using an approximately cylindrical crystal 

0.5 mm in length and 0.1 mm in diameter. The axis of the 

cylinder was the crystallographic c-axis. The crystal was 

coated with a thin layer of Canada balsam to prevent loss 

of water. Molybdenum Ka radiation was obtained by filtering 

the radiation from a molybdenum X-ray tube through zirconium 

foil. Data were obtained, using this Ka radiation, by ro

tating the crystal about the c-axis in a Weissenberg camera 

and recording each layer line so produced. A total of nine 

layers, including the zero layer, were recorded. Two sets 

of standards spots were obtained. The spots used for the 

standard sets were taken from the zero and third layers. By 

judging the intensities of a given layer against that set of 

standard spots which had the same size and shape, it was 

possible in large measure to compensate for the variations 

of spot shape. Several film packs, with six films per pack, 

were exposed for varying times for each layer so that the 

intensities would overlap. The film transmission factor of 

Eastman Kodak X-ray film for molybdenum is 0.736. Each spot 

was judged on each film as long as it was in the range of 

the standard spots. By use of the film factor, all intensi

ties were scaled up to the first, most intense, film and 

averaged. The average was taken using weights related to 

the reproducibility of measurement in the different parts of 

the standard spot range. 
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A standard judging procedure was set up and the actual 

intensity judgements were made by Mrs. Jean Kestel. Mrs. 

Kestel was unfamiliar with this work and was quite free of 

any bias in judging. After a very brief instruction period 

she was able to do an excellent job of judging the intensities. 

As she did not know the transmission factor of the film, each 

measurement of one reflection was quite independent of the 

others. To save confusion, the reflections were indexed by 

an overlying grid of lines on tracing plastic. One set of 

lines was numbered and each line corresponded to reflections 

having a common h value. The intersecting lines were lettered 

and each line corresponded to reflections having a common 

h + k value. This procedure gives a grid with each line cross

ing the others with a large angle of intersection, an aid in 

preventing mistakes. If the grid were the regular Weissenberg 

net, the intersections could occur at small angles with re

sulting uncertainties. The actual (hki) indices were assigned 

from a knowledge of the letter and number assigned to the 

reflection by the grid. Each reflection was judged on as 

many films as possible. The data were then checked, indices 

assigned, and weighted averages computed. This procedure 

worked out with complete satisfaction. Approximately 1300 

reflections were judged in this manner. 

The reflection intensities were corrected for Lorentz 

and polarization factors by means of the INCOR (19) program 

for the I.B.M. 650. The INCOR program also evaluates 
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p p 
sin 8/% and looks up the values of the atomic form factors 

from tables punched into cards. Atomic form factors for 

carbon and oxygen were obtained from the work of J. Berghuis 

et al. (20), that for sulfur has been computed by H. Viervol 

and 0. Ogrim (21), and that for erbium was obtained from the 

work of Thomas and Umeda (22). The values of F (hkj?) so ob

tained are given in Appendix D. 

2. Trial structure 

The possible sets of equivalent positions in the space 

group P6^/m are given in the International Tables for X-ray 

crystallography (23) and are reproduced in Table 1. The co

ordinates are given in terms of fractions of the unit cell. 

As there are only two molecules per unit cell (10), the 

two erbium atoms must be assigned to one of the two fold 

sets. The erbium scattering power is so great that if it 

were assigned to either set a or set b the layers for odd 

values of Jl would be composed of comparatively weak reflec

tions. As this is not the case, the erbium atoms must be 

assigned either to set c or to set d. These two sets differ 

only in the position of the origin of the unit cell, and so 

set c was selected. 

A two dimensional electron density projection using the 

(hkO) data and the signs of the erbium structure factor 

contribution was computed by the use of the T.D.F. lj.0-80 

program for the I.B.M. 650. Because of the sixfold symmetry, 
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Table 1. Equivalent positions for space group P6^/m 

Wyckoff 
notation 
and point 
symmetry Co-ordinates of equivalent positions 

Conditions 
limiting 
possible 
reflections 

i 1 x,y,zj y,x-y,z; y-x,x,z; (00f) :l=2n 

x,y,z; 

- - 1 *,y,f+z; 

x,y,-|-z; 

y,y-x,z; 

y,y-x,2+z; 

y,3c-y,^-z; 

x-y,x,z; 

x-y,x,§+z; 

" 1 y-x,x,^-z. 

h m y-x,x,̂ ; 

x,y,3/4î y,y-%,3/4; x-y,x,3/4r (00#) :fl=2n 

g I 0,|,0; 

°*b& 
1 1 1  
2*2*2' 

(hkl) :S=2n 

f 3 1/3,2/3,z; 

2/3,1/3,1/2+ 

2/3,1/3,5; 

z; 1/3,2/3,1/2-•z. 

(hkj?) î if 
h-k=3n then 
i =2n 

e 3 0,0,Z; 

0,0,|+z; 

0,0,z; 

0,0,̂ -z. 

(hkj?) :-?=2n 

d Z 

c F 

2/3,1/3,1A; 

1/3,2/3,1/4; 

1/3,2/3,3/4-

2/3,1/3,3/4-

(hk^) : if 
h-k-3n then 
i-2xi 

b J 

a S 

0,0,0; 

0,0,1/4; 

0,0,1/2. 

0,0,3/4-
(hkj?) :%=2n 
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for each reflection (hkO) there are five other equivalent 

reflections (£10), (ihO), (EJcO), (kiO), and (Ï&0) where 

!=£+£• Only the monoclinic symmetry could be used in 

reducing the number of required coefficients for the Fourier 

summation. Consequently the reflections (hku), (kiO) and 

(IhO) must be separately included. The atoms in the unit 

cell were remarkably well resolved in this projection, and 

rough x and y parameters for all of the atoms except for the 

carbons and the hydrogens were obtained. There were Indica

tions of possible carbon positions, but the interpretation 

of them was somewhat ambiguous. The rough parameters so 

obtained are given in Table 2. 

The z-parameters can not be obtained directly from the 

electron density projection. However, from a knowledge of 

reasonable atomic radii, it is possible to assign either one 

of two sets of z-parameters. These two sets are given in 

Table 2 where either the upper set or the lower set of values 

may be used. The sixfold water molecules and the sulfur 

atoms cannot have the same z-parameter as this would place 

the water and a sixfold sulfate oxygen too close together. 

From a knowledge of the sulfate ion structure, the z-

parameter, relative to the sulfur, can be deduced. The fur

ther assumption that the twelvefold water molecules are 

hydrating the metal ion allows an estimate of their z-

parameters to be made. There was no very convincing way to 
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Table 2. Rough parameters from electron density projection 

Number of 
and point 

positions 
symmetry Atom 

Co-
X 

-ordinates 
y z 

2 F Erbium 0.333 0.666 0.250 

6 m Sulfur 0.319 0.371 0.250 
0.750 

6 m Sulfate Oxygen 0.247 0.418 0.250 
0.750 

6 m Sulfate Oxygen 0.224 0.242 0.250 
0.750 

12 1 Sulfate Oxygen 0.381 0.390 0.069 
0.569 

6 m Water Oxygen 0.337 0.490 0.750 
0.250 

12 1 Water Oxygen 0.215 0.550 0.562 

distinguish the two models from the information given by the 

(hkO) data and atomic radii. 

3. Refinement of the trial structure 

The trigonometric part of the structure factor expres

sion for one general set of atoms is given for Jl = 2n by 

It- cos 2it5z [cos 2n(hx+ky) + cos 2n(ky+iy) + cos 2n(ix+hy)J 

and for J? = 2n + 1 by 
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-4 sin 2K Sz [sin 2tt(hx+ky) + sin 2n(kx+iy) + sin 2rc(ix+hy)] , 

where 1 = R + £. This form is not suitable for computation 

by the L.S.II M program. By expansion, the above forms can 

be written as, 

for l = 2n, 

4 [cos 2xhx cos 

1? 

cos 2H <?Z - sin 2xhx sin 2itky cos 2nj?z 

+ COS 2nkx COS 2%iy cos 2nJtz - sin 2%ky sin 2itiy cos 2TIJPZ 

+ COS 2%ix COS 2%hy cos 2tcJ?Z - sin 2ti ix sin 2%hy cos 2%lzj 

for X = = 2n + 1, 

•4 [ sin 2ithx COS 2nky sin 2acJ?z + cos 2nhx sin 2nky sin 2HJCZ 

+ sin 2%kx COS 2*iy sin 2%Stz + cos 2ukx sin 2iciy sin 2%J(z 

+ sin 2%ix COS 2rchy sin 2%tz + cos 2% ix sin 2rchy sin 2%#z 

By the use of the L.S.II M program, this form can be 

evaluated and the proper derivatives can be obtained. For 

each pass through the structure factor and derivative section, 

one pair of the six terms is evaluated and their derivatives 

are obtained. The indices are then altered and the next pair 

is evaluated and summed with the first pair. A second index 

modification follows and then the third term is computed and 

summed. The indices are then restored to their original 

values and the regular L.S.II program is entered again. The 

work cells used above are reset just before the first 
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entrance to the structure factor routine for each atom. In 

this program, the multiplicity factor used is one for the 

general 12 fold set and proportionately less for special 

sets. This involves adding a factor of 1/6 to those avail

able in the program. 

A few cycles of refinement of the (hkl) data using the 

erbium and sulfur parameters of each of the two possible 

trial models clearly indicated that the correct structure 

is the one assigning a z-parameter of 0.7̂ 0 to the sulfur 

set of atoms. This then forces the choice of the remaining 

z-parameters to be the lower ones of the pairs given in 

Table 2. It should be noted that large corrections to the 

erbium parameters were indicated. This is, of course, non

sense. The reason for this is that the positional deriva

tives of the erbium positions vanish identically. Because 

of the 1/3 and 2/3 in the parameters and because of the 

method used to obtain the sines and cosines, enough error 

is introduced to produce a correction which is the ratio of 

two error terms. This results in erratic and meaningless 

corrections to the parameters of the erbium atoms. This 

can be taken care of by simply resetting the erbium parame

ters before each cycle. 

The refinement of the trial model obtained above was 

carried out by least squares cycles using the (hkO) data. 

The z-parameters were, of course, not refined by this pro

cedure. A constant weighting factor was used and values of 
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= 0.1198 and of R̂  = 0.0193 were obtained. R̂  and Rg 

are defined by 

and are a measure of the agreement between the model and the 

data. Because of the errors in measuring the data an agree

ment factor of R^ ̂  0.1 implies very good agreement. The R 

factor alone, however, is not enough to justify a model 

since a few important reflections may be matched very poorly. 

This would indicate that changes must be made in the model. 

Such was not the case here. 

A few signs of the P(hkO) were changed by the inclusion 

of the other atoms and so another electron density projection 

was obtained. The carbon positions were still ambiguous, 

but it was possible, from packing considerations, to assign 

approximate parameters. These parameters were x = 0.186, 

y = 0ê031 and z = 0.7^0 for one sixfold set of carbons and 

x = 0.287, y = 0.181 and z = 0.750 for the other sixfold set 

of carbon atoms. The inclusion of these carbon parameters 

lead to a further refinement of the model by least squares. 

The agreement factors thus obtained were R^ = 0.0884 and 

|  ( I M  -

Z K L 
u 

R 2 

\ 'Pol - )Fctl'2 

£ lPo' 2 
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Table 3. Results of two dimensional least squares 
refinement of Er(CgH^SO^)^ * 9HgO 

Atom 
Set 

number B X Y (Z) (TY 

Er 01 1.37 0.3333 0.6666 0.2500 - -

S 02 2.34 0.3205 0.3725 0.7500 0.0008 0.0008 

O(SO^) 03 2.83 0.2489 0.4211 o.75oo 0.0022 0.0022 

O(SÔ ) 04 2.55 0.2259 0.2357 0.7500 0.0022 0.0021 

O(SO^) 05 3.68 0.3828 0.3960 0.569 0.0013 0.0013 

O(H2O) 06 3.29 0.3494 0.4927 0.2500 0.0024 0.0025 

O(H2O) 07 2.45 0.2133 0.54&3 0.562 0.0011 0.0011 

C(CHJ) 08 3.09 0.1767 0.0524 0.7500 0.0034 0.0034 

C(CH2) 09 3.12 0.2744 0.1671 0.7500 0.0034 0.0034 

Rg = 0.0097 which indicate remarkable agreement with the 

data. The resulting parameters, with their standard devia

tions are given in Table 3. 

The set number used in Table 3 is merely an identifica

tion number used to keep the cards and calculations consist

ent. B is the temperature factor. 

It is interesting to note the manner in which the scale 

factors, the tenperature factors, and the positional parame

ters converged using the least squares method. The starting 
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model was most accurate with respect to positional parameters. 

The initial scale factors were approximate but crude. The 

initial temperature factors were just guesses but were ap

proximately correct. The positional parameters moved very 

little in the first stages of refinement while the scale fac

tor was refining. The temperature factors invariably in

creased during this period. Then in the middle part of the 

refinement, after the scale factor settled down the parame

ters would adjust. The temperature factors would remain 

steady or continue to increase. Then in the last stages, 

the temperature factors would drop sharply to their final 

values. This seems to be a quite general behavior as a simi

lar behavior has been noted In essentially all of the least 

squares calculations for this and other structures. From 

this behavior, the conclusion that faster convergence for 

the temperature factor would substantially speed up the 

overall convergence would appear to be valid. The behavior 

of the temperature factor indicates that the approximations 

used in computing temperature factor corrections are not very 

satisfactory when the error in the temperature factor is not 

very small. Because of the lack of oscillation in the tem

perature factor, the damping factor for the corrections is 

satisfactory. The linear diagonal term arising from the 

second order term of the Taylor series expansion is not used 

in the L.S.II program. The form of this term is such as 

possibly to account for the temperature factor behavior. It 
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would be interesting to include this term but this has not 

been done as yet. 

A least squares refinement using all of the data, about 

1600 reflections including unobserved intensities, was car

ried out. The temperature factors and parameters from the 

two dimensional refinement cycles were used for the first 

three dimensional cycle of refinement. Approximate scale 

factors for each layer were obtained by taking a small num

ber of reflections from each layer and refining crude guesses 

while holding all other parameters fixed. This was a very 

fast operation and it saves possibly several complete cycles 

with the bulk of the data. These scale factors were then 

used for the first three dimensional cycle. Each three 

dimensional cycle required approximately nine hours time on 

the I.B.M. 650. Five such cycles were computed using con

stant weighting factors and the results are shown in Table 

4 and Table 5» The agreement factors for the complete data 

are R^ = 0.1016 and R^ = 0.0203 and are quite satisfactory. 

The observed data and the calculated structure factors 

based on the above structure are given in Appendix D. 

The signs of F(hkO) obtained from the above structure 

were used to recalculate the electron density projection 

onto the (001) plane. The values of Pobg(0l0), Fo-ka(°20), 

Fobs 1̂10̂ » Fobs 1̂20̂  and Fobs 2̂10̂  could not be obtained 

from the films since they occurred at too small a reflection 

angle. Since these reflections are very insensitive to the 
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Table l^. Scale factors and R values for 

Layer m 
Scale 
factor R2 Layer (J?) 

Scale 
factor R2 

0 9.746 0.0109 5 10.394 0.0303 

1 8.225 0.0238 6 11. 876 0.0395 

2 9.146 0.0122 7 13.564 0.0321 

3 8.048 0.0197 8 13. 92 0.0391 

4 9.143 0.0168 all 0.0203 

Table 5. Parameters for Er(CgE^SC V3 ,9H2 0 

Atom 
Set 

number B X Y z fx <r~k 

Er 01 1.27 .3333 .6666 .2500 - - -

S 02 2.02 .3191 .3720 .75oo .0003 .0003 -

0 03 2.83 .2489 .4216 .75oo .0012 .0012 -

0 ok 2.80 .2269 .2̂ 25 .7500 .0012 .0012 -

0 05 3.43 .3826 .3948 .5780 .0009 .0009 .0019 

0 06 2.67 .3509 •4947 .2500 .0011 .0011 -

0 07 2.7 2 .2138 .5458 .4868 .0008 .0008 .0017 

C 08 3.95 .1772 . 0523 .7500 .0020 .0020 -

c 09 4.01 .2727 .1693 .7500 .0020 .0020 -
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parameters, the calculated values of these reflections were 

used in the electron density projection. The F(000) term 

has been omitted and the electron density function was com

puted with an arbitrary scaling factor. The resulting pro

jection is shown in Figure 1. It can be seen that good 

resolution is obtained and even the carbon peaks are clearly 

defined. This resolution, in the presence of the heavy 

erbium atoms, is much better than one previously would have 

thought possible. 

B. Structure of Y(CgH^SO^)^ *9HgO 

1. Data 

The preliminary data again, and for the same reasons, 
p 

indicated that the assignment of the 0^ - PS^/m space group 

to this compound by J. A. A. Ketelaar (10) was correct. A 

precision determination of the lattice constants by a back 

reflection technique gave the values a = b = 13.9245 
o o 

0.001 A and c = 7.057 0.002 A. This indicated that the 

Ŷ C2H5S°4̂ 3'<̂ Ii2° waa Isomorphous to the ErtĈ K̂ SOĵ Ĥ̂ O 

crystal. 

Because of the fluorescence of yttrium in molybdenum 

radiation, copper Ka radiation was used to obtain the 

intensity data. It was possible to obtain data using the 

Weissenberg camera for only five layers including the zero 

layer. Approximately 600 reflections were measured. The 
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Figure 1. The projection of the electron density of erbium ethylsulfate onto the 
(001) plane 

The value of F(000) was omitted in this calculation and an arbitrary 
scaling factor was used. The contours are therefore in arbitrary units. 
The contours about the erbium atom are spaced at four times the value 
of the other contours. 
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judging procedure was the same as that used in the case of 

the erbium compound. The measured intensities were then 

corrected for the Lorentz and polarization factors by use 

of the INCOR program (19). 

The intensities indicated that the only possible dif

ference between the yttrium and erbium structures was one of 

small parameter shifts. Consequently, the parameters of the 

^^2®5SOl^3*structure were used as the trial model for 

the yttrium compound. A projection of the electron density 

onto the (001) plane gave essentially the same results as 

for the erbium compound. 

2. Refinement of the trial structure 

In order to reduce the required number of three dimen

sional refinement cycles, the x and y parameters were re

fined using the (hkO) data only. Four cycles of least squares 

refinement using constant weighting factors were computed. 

The resulting parameters are given in Table 6. The agree

ment factors attained are = 0.0913 and R̂  = 0.0125. 

There is reason to believe that the true weighting fac

tors which should be used in a least squares refinement are 

not constant. The true weighting factors should be inversely 

proportional to the square of the probable error of the 

corresponding observed structure factor magnitude (18). Mr. 

Donald E. Williams (16) studied the measurement errors and 

concluded that it would be reasonable to assume that the 



www.manaraa.com

53 

Table 6. Results of two dimensional least squares 
refinement of Y(CSÔ )̂  « 9Eg 0 

&tom 
Set 

number B X Y ( z )  G 

Y 01 2.49 .3333 .6666 .2500 - -

S 02 2.25 .3176 .3713 .7500 .000̂  .0004-

0 03 2.74 .2451 .4121 .7500 .0009 .0009 

0 04 3.69 .2355 .2467 .7500 .0012 .0012 

0 05 3.99 .3836 .3948 .5780 .0006 .0006 

0 06 4.82 .3463 .4911 .2500 .OOllj. .0014 

0 07 2.89 .2127 .5446 A868 .0006 .0005 

c 08 7.34 .1726 .0442 .7500 .0026 .0033 

c 09 3.59 .2734 .1657 .7500 .0019 .0018 

probable error in the observed structure factor magnitudes is 

given by the formulae 

= 2 § 5 F O  F O R  * 0  2  1 6  I M '  

kP 2 

and ^o = rf- for Zo < 16 V 

where c = percentage error in observed intensities I , 
o 
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kl = absolute error in I m o 

I = background intensity 

Fm = value of F corresponding to 1^. 

p 
To a first approximation, Fm is a constant and so, in the 

second case above, &FQ is inversely proportional to F_. The 

corresponalng weighting factor expressions were programmed 

and inserted into the L.S.II H program. Any reference to 

variable weighting factors in the following discussion will 

mean the weighting factors based upon the above errors. It 

should be mentioned that, when variable weighting factors 

are used, a third R value, R̂ , is obtained from the L.S.II 

and the L.S.II M programs. R^ is defined by 

and is an especially sensitive measure of agreement. 

Least squares refinements using all of the data were 

carried out using both constant and variable weighting fac

tors. Five cycles using constant weights were followed by 

two cycles using variable weights. Because of the previous 

constant weight refinement, the variable weight refinement 

converged in the two cycles. This does not indicate faster 

convergence with variable weights. The results of this 

refinement procedure are given in Table 7 and Table 8. The 

upper values in each table are the results of constant 
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Table 7. Scale factors and R values for Y(CgH^SO^)^ • 91^0 

for refinement with constant (upper values) and 
variable (lower values) weighting factors 

Layer 0 1 2 3 4 All 

Scale Factor 2.024 
1.997 

2.143 
2.175 

2.325 
2.295 

1.838 
1.751 

1.661 
2.153 

-

R3 
0.0048 
0.0052 

0.004a 
0.0035 

0.0048 
0.004-8 

0.0076 
o.0055 

0.0119 
0.0092 

0.00607 
0.00537 

R2 
0.0089 0.0082 0.0099 0.0097 0.0245 0.0102 

0.0117 

R1 
- -

-

- - 0.0808 
0.0881 

weighting factors and the lower values are the results for 

variable weighting factors. The R^ values for constant 

weights were obtained from the next, variable weight cycle. 

It can be seen that the use of variable weighting fac

tors did not affect the R factors very much but that there 

was some change in scale factors. The large change in the 

scale factor for the fourth layer is probably due to the 

preponderance of weak reflections in that layer. 

The temperature factors for the light elements are some

what dependent upon the weighting factors used. This should 

sound a note of warning about the use of anisotropic tempera

ture factors. Anisotropic factors should be even more 
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Table 8. Parameters for Y(CgĤ SÔ )̂ • ÇĤ O for constant 

(upper values) and variable (lower values) 
weighting factors 

Atom 
Set 

number B X Y Z 
7̂ û~~z 

Y 01 2.47 
2.65 

.3333 

.3333 
.6666 
.6666 

.2500 

.2500 — » 

-

S 02 2.58 
2.34 

.3187 

.3195 
.3715 
.3715 

.7500 

.7500 
.0003 
.0005 

.0003 

.0005 -

0 03 3.85 
4*29 

.2485 

.2482 
.4205 
.4188 

.7500 

.7500 
.0009 
.0013 

.0009 

.0013 -

0 04 3.97 
4-47 

.2298 

.2305 
• 2443 
.2446 

.7500 

.7500 
.0009 
.0014 

.0009 

.0014 
-

0 05 3.95 
4.28 

.3837 

.3833 
.3947 
.3940 

.5763 

.5759 
.0006 
.0008 

.0006 
.0009 

.001k 

.0015 

0 06 3.01 
3.11 

.3525 

.3524 
.4936 
.4920 

.2500 

.2500 
.0008 
.0011 

.0008 

.0013 
-

0 07 3.17 
3.26 

.2122 

.2129 
.5452 
•5462 

.4854 

.4873 
.0005 
.0008 

.0005 

.0008 
.0014 
.0021 

c 08 5.76 
6.71 

.1793 

.1815 
.0515 
.0526 

.7500 

.7500 
.0017 
.0023 

.0017 

.0023 -

c 09 4.63 
5.74 

.2751 

.2755 
.1650 
.1655 

.7500 

.7500 
.0015 
.0025 

.0015 

.0025 -
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sensitive to systematic errors in the data. The use of such 

factors should be valid only if all systematic errors in the 

data and calculations are properly accounted for. This is 

obviously not true for these data. However, the differences 

in the temperature factors above should give a good measure 

of the accuracy to be expected in the isotropic temperature 

factors. 

Fortunately, it appears that the weighting factors have 

little effect on the positional parameters. The largest 

difference, aside from the carbon parameters, amounts to 
o 

only 0.02 A in the parameter. One carbon parameter changed 
o 

by 0.03 A. These changes are of the same order as the stand

ard deviations in the parameters. 

The observed data and the calculated structure factors 

are given in Appendix D. 

C. Structure of Pr (CgĤ SOĵ ĤgO 

1. Data 

Preliminary photographs verified that the praseodymium 

compound is isomorphous with the erbium and yttrium com

pounds. Because there was interest in the symmetry of the 

water molecules about the rare earth ion and because small 

differences from the erbium compound might not affect the 

intensities very much, partial data was obtained and analyzed. 

Precision cell constants were not measured. The cell 
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constants determined by J. A. A. Ketelaar (10) were used in 
o 

this investigation* The cell constants are a = b = 14.035 A 
o 

and c = 7.104 A. 

The (hkO) data were obtained using a Weissenberg camera 

and molybdenum radiation. The intensities were judged in 

the same manner as for the erbium and yttrium compounds. 

The intensities were corrected for Lorentz and polarization 

factors by the INC OR (19) program. Comparison of these in

tensities with the (hkO) intensities of erbium indicated a 

very close correlation. Consequently, the structure of the 

erbium compound should be a satisfactory trial model for the 

refinement of this structure. The data so obtained is given 

in Appendix D. 

2. Refinement of the trial structure 

Four cycles of L.S.II M refinement were enough to give 

convergence from the trial model. Constant weighting factors 

were used. The agreement factors were R̂  = 0.0951 and 

Rg = 0.0157. The parameters obtained are given in Table 9« 

The Y parameter for set 05 is chosen so as to give a 

consistent S - 0 distance and is 0.5770. The Y parameter for 

set 07 is estimated, from the increase in the size of the 

rare earth ion, to be 0.4947. 

The high temperature factor, B, for set 05 is probably 

due to insufficient resolution of this set from the set of 

sulfur atoms. The shifts in the parameters are small enough 
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Table 9» Parameters of Pr(CgĤ 30̂ )j"9HgO 

Ltom Set number B X Y 

Pr 01 1.03 .3333 .6666 -

S 02 1.81 .3178 .3710 .0008 .0008 

0 03 2.79 .2476 .4207 .0024 .0024 

0 04. 2.92 .2292 .2422 .0025 .0025 

0 05 3.67 .3819 .3958 .0014 .0014 

0 06 3.03 .3570 .4908 .0026 .0025 

0 07 2.90 .2081 .5418 .0012 .0013 

C 08 3.60 .1786 . 0566 .0041 .0040 

C 09 4.13 .2763 .1748 .OO44 .0044 

to indicate that there is little difference between the 

praseodymium and erbium compounds except for the size of the 

rare earth ion. 

D. Discussion of Structures 

1. Coordination of the rare earth ion 

The structures of the erbium,yttrium and praseodymium 

ethylsulfates are essentially identical within experimental 
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error, the sole difference being one of ionic size. The 

general features of this structure are shown in Figure 2. 

The rare earth ion is surrounded by nine water oxygens 

with the symmetry Ĉ . Six water oxygens are placed above 

and below the rare earth ion at the six corners of a tri

angular prism. The remaining three water oxygens are placed 

out from the three vertical faces of the prism in the same 

plane as the rare earth ion. These three water oxygens are 

farther away from the rare earth ion than are the six above 

and below the rare earth ion. The metal to water oxygen dis

tances are given in Table 10. These distances were calculated 

by the use of the distance program (25) for the I.B.M. 650. 

The symmetry of this arrangement could be but there is 

a slight rotation of the water oxygens, in the plane of the 

rare earth ion, with respect to the six water oxygens out of 

the plane. A rotation of the water oxygens in the plane of 

4°23', 5°5'> and 6*25' for the erbium, yttrium and praseo

dymium compounds respectively would restore the symmetry. 

The possible positions of the hydrogen atoms will be discussed 

in a latter section. 

The ethylsulfate oxygens are arranged about the rare 

earth ion with symmetry as shown in Figure 2. There are 

a total of 18 ethylsulfate oxygens as next nearest neighbors 

about the rare earth ion. The distances from the rare earth 

ion are given in Table 10. The ethyl groups are packed 

closely about origin of the unit cell. This packing about 
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Figure 2. Packing diagram of erbium ethylaulfate 

The solid circles represent atoms in the plane z = 1/4 
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Table 10. Distances from the rare earth ion in A 

Set Distance Distance Distance 
Atom number Quantity from Er from Y from Pr 

O(H2O) 06 3 2.52 2.55 2.65 

O(H2O) 07 6 2.37 2.37 2.47* 

O(-SO^) 03 6 4.63 4.64 4-65 

O(-SO^) 05 6 4.77 4.77 4.77* 

6 4.61 4.60 4.66* 

s(-so^) 02 3 5.13 5.13 5.18 

6 5.33 5.34 5.36 

O(C2H5O-) 04 3 5.56 5.57 5.61 

The calculation of these distances requires Y parameters 
which have been estimated from the structure of the ethylaul
fate ion and from the increase in the radius of the rare earth 
ion. 

the 6̂  axis at the origin leads to infinite cylinders of 

hydrocarbon material at the origin of the unit cell. 

The hydrogens attached to the carbon atoms can be placed 

so as to preserve the symmetry. This requires that one 

of the methyl hydrogens lies in the mirror plane. The pack

ing, with such an arrangement, is quite reasonable. There is 

no reason to suppose that the hydrogens violate the 

symmetry. 
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2. The ethylaulfate ion structure 

The structure of the ethylaulfate ion has been determined 

during a structural investigation of potassium ethylaulfate by 

J. A. J. Jarvis (24) using three dimensional Fourier tech

niques. The distances within the ethylaulfate group are shown 

in Table 11. The distances for the potassium compound are 

also given. 

o 
Table 11. Ethylaulfate ion distances in A 

From To Distance 
set set ET Y Pr K 

02-S 03-0 1.45 1.45 1.46 1.49 

02-S o5-o 1.44 1.46 1.45 1.44 

02-S o5-o 1.44 1.46 1.45 1.45 

02-S o4-o 1.60 1.57 1.60 1.60 

04-0 09-0 1.44 1.52 1.40 1.44 

09-C 08-c i.5o 1.47 1.54 1.51 

04-0 o5-o 2.45 2.45 2.47 2.46 

04-0 o5-o 2.45 2.45 2.47 2.44 

04-0 o5-o 2.37 2.33 2.39 2.41 

03-0 o5-o 2.40 2.42 2.41 2.43 

o3-o o5-o 2.40 2.42 2.41 2.30 

05-0 o5-o 2.43 2.45 2.44 2.36 
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Considering the comparatively large atomic numbers of 

Er and Y, the agreement with the potassium ethylaulfate 

results is remarkable. The spread in the equivalent S-0 
o 

distances is only 0.01 A for the heavy metal compounds. The 

0-C-C distances are in good agreement, although it would 

appear that the 09-C set for yttrium ethylsulfate has not 

refined as well as in the other cases. The temperature fac

tor for this carbon is a little smaller than for the others. 

The differences in position are small enough to be explained 

by the combination of an error in the position of the O4~O 
o 

set of approximately 0.03 A with an error in the opposite 
. o 

direction of 0.05 A in the position of the 09-C set. This 

is about the same size as the standard deviation in the 

positions. It should be noted, however, that with this one 

exception the bond lengths are self consistent with an ac

curacy much better than would be required by the standard 

deviations. 

3. The position of hydrogen bonds 

The actual positions of the hydrogen atoms has not, of 

course, been determined. The positions of hydrogen bonds 

can be deduced in some cases from a knowledge of the inter

atomic distances of the atoms which could be attached to a 

hydrogen. These distances are given in Table 12. 

The interpretation of these distances in terms of hydro

gen bonds is obviously not unambiguous. However, if there 



www.manaraa.com

65 

Table 12. Oxygen-oxygen distances 

From 
water 
oxygen 

To 
atom 

Set 
number 

Number 
of 

distances Er 

Distance 

Y Pr 

06 Sulfate 
Oxygen 

05 t 2.85 2.83 2.77b 

Water 
Oxygen 

07 2 2.88 2.91 3.07̂  

Water 
Oxygen 

07 2 2.68 2.68 2.76b 

07 Sulfate 
Oxygen 

03 1& 2.74 2.76 2.76% 

Sulfate 
Oxygen 

05 1& 2.85 2.81 2.83% 

Water 
Oxygen 

06 1 2.88 2.91 3.07% 

Water 
Oxygen 

06 1 2.68 2.68 2.76b 

Water 
Oxygen 

07 2 2.89 2.92 3.0li.b 

aUnderlined atoms are thought to be hydrogen bonded, 

kThese values are obtained from estimated parameters. 

were hydrogen bonding between the water molecules (sets 06 

and 07) it would place the corresponding protons comparative

ly close to the metal ion and would orient the water dipole 

in opposition to the strong electric field between the metal 

ion and the sulfate oxygens. Hydrogen bonding between the 
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waters and the sulfate oxygens would place the protons much 

closer to the negative oxygens and would align the water 

dlpoles with the electric field. The second possibility 

would seem to be more reasonable provided the oxygen posi

tions produced the proper oxygen to oxygen distances and 

the resulting angles were reasonable. It can be seen in 

Table 12 that tne required sulfate oxygen positions are pres

ent. The angle formed by the two set 05 oxygens with set 06 

water oxygen of 107*39' is quite reasonable. The hydrogen 

bond distance of 2*85 is also reasonable. Hydrogen bonding 

in this manner could also explain the loss of symmetry 

of the water polyhedron and the longer water to metal ion 

distance for the set 06 oxygens. The hydrogen bonds are 

slightly long. This would indicate that the set 06 oxygens 

are balancing between the metal ion attraction and the hy

drogen bond contraction. This would tend to rotate the 06 

set with respect to the 07 set. This rotation would also 

tend to align the water dipole even more in the direction 

of the field. It is this rotation that is responsible for 

destroying the symmetry of the oxygen polyhedron about 

the metal ion. 

The set 07 water oxygens can form hydrogen bonds to the 

set 03 and set 05 sulfate oxygens. The bonds are of unequal 
o o 

length, 2.71j. A and 2.85 A, and the H-O-H angle is 94*37'. 

The water dipole is closely aligned with the electric field. 
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This hydrogen bond structure should, consequently, give the 

lowest energy. 

It should be noted that any reasonable placement of 

hydrogen bonds must violate symmetry and produce 

symmetry. 

4. The Jahn-Teller effect 

As was expected from the work of J. H. VanVleck (8)(9), 

no Jahn-Teller distortion could be detected in the praseo

dymium salt. The distortions produced must be less than the 

experimental errors in the structure determination. Because 

of the excellent refinement of the (hkO) data, the threefold 

symmetry must be very closely obeyed. 

It should be noted that the Jahn-Teller effect is not 

to be expected in the yttrium and erbium salts because of 

the occurrence of Kramers degeneracy. This is the only type 

of degeneracy present and no electric field can split the 

Kramers degeneracy. Distortions in such a case do not neces

sarily lead to lower energy for the molecule. An interesting 

derivation of Kramers degeneracy is given by J. M. Jauch (26) 

which clearly shows Kramers degeneracy to be independent of 

the field. 
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IV. SUMMARY 

A. Computing Methods 

A discussion of the various methods of evaluation of 

Fourier series was given. The use of the Fourier series 

in obtaining trial structures and in refining trial struc

tures is discussed. These two uses require, for optimum re

sults, different approaches. The T.D.F. Ij.0-80 program for 

the I.B.M. 650 was written to satisfy the first of these 

needs and the T.D.F. 80 block program was written to satisfy 

the second of these needs. 

A discussion of the least squares method as applied to 

refinement of crystal structures is given. A modification 

of the Senko-Templeton L.S.II program that will permit the 

use of more complex symmetry relationships in computing 

structure factors and in refining crystal structures has 

been made. 

B. Structure Determination 

The structures of erbium and yttrium ethylaulfate non-

ahydrate have been determined and refined by a three dimen

sional least squares method. The refinement produced R̂  

values of 0.1016 for the erbium compound and of 0.0808 for 

the yttrium compounds for the three dimensional data. The 
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structure of the praseodymium compound was determined by a 

two dimensional refinement using a least squares method. 

The R̂  value for these data was 0.0951» The two Z parameters 

were not refined. 

The structures of the rare earth ethylsulfates studied 

are isomorphous. The symmetry about the metal ion is Ĉ . 

The water molecules are arranged about the metal ion in a 

polyhedron of symmetry. The symmetry of this polyhedron 

is approximately D̂ . 

The possible positions of hydrogen bonds are also dis

cussed. 
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VII. APPENDIX Aï T.D.P. 80 B PROGRAM 

A. Fourier Series Evaluation for a l+xIpcL|. Point Block 

1. Mathematical method 

This program carries out the Fourier synthesis 

in three dimensions within the unit cell on lattice points 

formed by subdivision of the unit cell at intervals of 1/8Oth. 

The series is evaluated for an arbitrary Ipd+xl*. point block. 

F(hki) is the structure factor and a is the phase angle, ex

pressed as an integral multiple of 1/8Oth. The quantity 

actually entered into the 6$0 is a' where a' = n/80 (4000) 

and n = 0,1,2,...,79. The first four sections of the program 

locate and store the necessary cosines from three cosine 

decks located at optimum intervals on the drum. The break

down of the program into sections is indicated in the flow 

diagram, Figure 3• Each cosine deck occupies two full lines 

(80 storages) across the drum, with the first line running 

from zero to 39/lt-Oit and the second from it to 79/40it. Cosines 

are located by systematically altering the data address of a 

"load distributor" order which is carried in the upper ac

cumulator; the variable instruction address of this order 

oo oo oo 

) =  ̂  ̂[ F (hkl)i cos 2rt (hx+ky+izla) 
- oo - oo 0 
h k X 
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refers to a "store distributor" order. 

Each block is entered with the point (x0>y0>z0) which 

is the "origin point". The program then systematically 

raises these coordinates to (x0>y0+3,zQ+3) for the first 

plane, after which xQ is raised to (x̂ +1) etc. to compute 

four planes of sixteen points each, or a total or sixty-

four points for the block. 

The four cosine sections compute the functions 

cos 2%( hx + ky + ̂ z ± a), 

cos 2%(-hx - ky + Jt z t a), 

cos 2%( hx - ky + Jz ± a), 

cos 2%(-hx + ky + jz i a), 

This feature permits greater speed, if the crystal possesses 

symmetry such that F(hk ̂  ) is the same for two or more of 

these permutations; in such cases, the cosines are summed 

algebraically before multiplication, so that fewer lengthy 

multiplications need be done. 

Section 5 carries out the algebraic summation of cosines 

(provision is made for altering the sign of the cosines in 

each permutation) and the multiplication by F(hkJ0 . This 

product is then added to the partial sum for the previous 

reflections and stored. In centrosymmetric cases, F(hlcO 

rather than ̂ F(hkJ?)/ can be used. 

Section 6 contains the procedure, necessary at the end 

of each plane, for raising the x-coordinate for the cosine 
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blocks and altering various constants for section 5» 

Section 7 is the routine referred to immediately after 

reading a detail card with new F, h, k,A , and a'. It sets 

up the initial angles for sections 1-lj. and initializes the 

constants necessary to pass from one point to the next higher 

within a line, and from one line to the next higher within 

a plane. 

Section 8 modifies the orders which pick up cosines in 

section 5, inserting an "add lower" order if F(hki) is to 

be added in a given permutation, "a subtract lower" if it is 

to be subtracted and a "no-op" if that permutation was not 

computed in a given problem. This section functions only 

upon reading of a special "modification card" (See "De

tailed Operating Instructions") which gives the necessary 

orders to be entered for the ensuing class of reflections. 

Section 8 also inserts the proper signs for a1, the phase 

angle, in each permutation; the orders far this purpose are 

read from a second modification card. This second card is 

omitted if a* = 0. 

Section 9 punches out the sixty-four final sums, on 

eight cards, after completion of the program. It is loaded 

only at the end of the program because of insufficient drum 

space, but the punch routine loads into erasable storage 

and does not affect the subsequent use of the main program 

for additional blocks. Section 9 must, however, be reloaded 

at the end of each new block. Each storage whose contents 
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are punched is cleared to zero. The routine computes and 

punches plane number and range for each output card. 

2. Range and accuracy 

This is a fixed-point routine; the output cards contain 

six digits of each final sum with the scale of the results 

shifted the same amount as the F(hkj?) if a scaling factor is 

introduced. The indices h and k may have values from -39 to 

+39, and Jl from 0 to 39. xQ, y , and zQ run from 0 to 80. 

3. Storage 

The block program uses the entire two-thousand words of 

drum storage. Of these, about two-hundred are temporary 

storages which may be used between reflections. 

i|.. Speed 

The program computes, on the average, about twenty de

tail cards per minute. 

5» Equipment specifications 

The basic I.B.M. 650 is required, with two-thousand 

words of drum storage. No special attachments to the machine 

are used. 

6. Error checks 

Storage 0000 contains an order which stops the machine 

if any of the instructions were not loaded onto the drum. 

The routine contains no other built-in error checks; however 
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the procedure can be checked by running overlapping blocks 

if machine errors are suspected. 

7. Input-output 

The format of input and output cards is discussed in 

more detail under "Detailed Operating Instructions". Input 

consists of detail cards containing F(hkjP), h, k, I , a', 

special load cards specifying origin of block, permutations 

to be computed, and signs for f F(hki)) and phase angles in 

the different permutations. These special cards are multiple-

order load cards which are read into 1951-1958. The detail 

cards are entered by board wiring and cause the program to 

start at the instruction address of the console, which is the 

first order of section 7. The detail card format may also 

be used for the Least Squares II calculation. 

Output consists of eight punched cards each of which has 

the eight final sums for half of one plane. Plane number and 

range are punched in each card, as is the origin of the block, 

xo' ?o' V 

8. Symmetry provisions 

The form of the expression actually calculated is 

oo 

' (xyz) =  ̂JF 1 (hkj)j f  t cos 2n [ hx + ky + Pz t a(hkV>)] 
hkl L 

0 - cos ETC[-hx - ky + V z i a(B£/)7 

- cos 2%[hx-ky+/z± a(h&/)] 

- cos 2%[-hx + ky + Jz t a(Bk̂ )]J 
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where F1 represents structure factors divided by the proper 

factors required to take into account the differing multi

plicities of non-general reflections. 

a(hkJP) must be an integral multiple of 1/80. If desired 

F (hk-f) instead of | F (hkjg) I can be used with no change in the 

program in the case of a center of symmetry. The program 

handles h and k algebraically. It also calculates any one 

or all of the permutations. If the algebraic form of the ex

pressions does not change, the + and - index terms may be 

computed without modification by actually computing for nega

tive indices. Modification cards are inserted between groups 

of reflections when the form must be ch&nged. 

B. Detailed Operating Instructions 

1. Detail cards 

One detail card is punched for each reflection, in the 

form hh kkPi abOO 00 0000 0000 00 00(F FFFF 00 0000 0000 

00 0000 a'a'a'a' 00 0000 0000 00 0000 0000 00 0000 OOcO , 

where  a  =  s ign  o f  h ,  b  =  s ign  o f  k  and  c  =  s ign  o f  F (hk<) .  

a' is expressed as n/80 (4.000) where n = 0,1,...,79 and 

n = ^2%^ • a = phase angle in radians and is so chosen as to 

give integral n. 

At the beginning of program, the read band contains the 

following: 
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1951 00 0000 oooo 9 

1952 00 OOhh oooo 9 

1953 00 OOkk oooo 9 

1954 00 ooJJ oooo 9 

1955 00 FFFF F 000 9 

1956 00 a 'a'a * a' oooo 9 

1957-1960 00 oooo oooo 

2. Special Information cards 

Special information cards are load cards and should have 

a Y-punch in the column used to identify load cards. 

a. Switch cards There may be one, two or three of 

these cards which tell the program which permutations to com

pute. They are single-order load cards of form: 
Y Y Y 

69 1954 1953 00 0000 oooo 24 xxxx 8ooo oo oooo zzzz 

where XXXX is one of the program section 1, 2, or 3 exits. 

These exits are 0994# 0284 or 0800 respectively. ZZZZ is the 

address of the next permutation to be computed. 

If next desired section is 2 (-hx - ky + J? z + a), then 

ZZZZ = 0934* 

If next desired section Is 3 (hx - ky + J z  t  a ) ,  then 

ZZZZ = 0100. 

If next desired section is 4 (-hx + ky + J?z ± a), then 

ZZZZ = 0318. 

If next desired section is 5 (Sum. and Mult.), then 

ZZZZ = 1301. 
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b. Origin card The origin card contains starting co

ordinates, xQ, y , zQ in units of l/80th of the unit cell 

with instructions for storing them. This card has the form 
Y Y Y Y 

69 1956 1952 24 1460 1953 69 1957 1954 24 1234 1955 
Y Y Y 

69 1958 1226 00 0000 OOX X 00 0000 00Y Y 
Y o o o o 

00 0000 00Z Z . o o 

c. Modification cards The modification cards contain 

the desired pick-up orders for the summation routine with 

orders for storing them, and also pick-up orders for the phase 

angle. The operation codes are 15 or 16 except for the first 

permutation used, in the first modification card. The codes 

used here must be 65 or 66. 
Y 

The first modification card has the form 00 0000 0079 
Y Y Y Y 

aa 0027 0081 bb 1027 1334 ce 1077 0484 dd 0077 0731 

00 0000 0000 00 0000 0000 00 0000 0000 , where aa, bb, cc, 

and dd are operation codes for the first, second, third and 

fourth permutations respectively. 

The second modification card controls the sign of the a' 

term in the argument of the cosine. This card is used only 
Y 

when a' is not zero and has the form 00 0000 1432 
Y Y Y Y 

ee 1956 0182 bb 1956 1513 gg 1956 0867 69 1956 1957 
Y Y 

hh 1956 05l3 24 0148 8000 00 0000 0000 , where ee, bb, 

gg, and hh are operation codes for the first through the 

fourth permutations. 
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3. Program leading cards 

These cards are placed in front of the program deck and 

are used to zero the magnetic drum and to load the loading 

routine. These cards must be kept in the order below. 

Card 1 is 
Y Y Y Y Y 
69 1954 1953 00 0000 0000 24 0000 8000 00 0000 8000 

Y Y Y Y 
00 0000 0000 00 0000 0000 00 OOOO OOOO 00 oooo oooo . 

Card 2 is 
Y Y Y Y Y 
69 1952 1953 00 0001 0000 24 0001 1954 69 1955 1956 

Y Y Y Y 
10 0001 8003 24 0002 1957 61 1958 8003 20 1999 0002 

Card 3 is 
Y Y Y Y Y 
69 1954 1953 00 oooo oooo 24 oooo 8000 01 oooo 8000 

Y Y Y Y 
00 oooo oooo 00 oooo oooo 00 oooo oooo 00 oooo oooo 

Card 4 is 
Y Y Y Y Y 
69 1954 1953 00 oooo oooo 24 1082 8000 70 1950 1418 

Y Y Y Y 
00 oooo oooo 00 oooo oooo 00 oooo oooo 00 oooo oooo 

Card 5 Is 
Y Y Y Y Y 
69 1954 1953 00 0000 0000 24 1950 8000 69 1952 1951 

Y Y Y Y 
00 oooo oooo 00 oooo oooo 00 oooo oooo 00 oooo oooo 

Card 6 is 
Y 

69 1954 1953 00 0000 0000 24 1157 8000 69 1954 1953 
Y Y Y Y 

00 oooo oooo 00 oooo oooo 00 oooo oooo 00 oooo oooo 
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Card 7 is 
Y Y Y Y Y 
69 1954 1953 00 0000 oooo 24 1613 8000 69 1956 1955 

Y y Y Y 
00 OOOO OOOO 00 OOOO OOOO 00 OOOO OOOO 00 oooo oooo . 

Card 8 is 
Y Y 
69 1954 1953 

Y 
00 OOOO oooo 

Y 
00 oooo oooo 

Y 
00 oooo oooo 

Y 
24 1884 1082 

Y 
00 oooo oooo 

Y 
69 1958 1957 

Y 
00 oooo oooo . 

The format of the four order load cards is 
Y Y Y Y Y 
24 XXXX 1645 XX XXXX XXXX 24 XXXX 1695 XX XXXX XXXX 

Y Y Y Y 
24 XXXX 1745 XX XXXX XXXX 24 XXXX 0985 XX XXXX XXXX , 

where the X's correspond to addresses and orders to be loaded. 

A transfer from the four order loading routine is made by 

punching the I address of the last store order on the last 

card with 8000. 

The punching routine is loaded by single order load 

cards of the form 
Y Y Y Y Y 
69 1954 1953 00 0000 0000 24 XXXX 8000 XX XXXX XXXX 

Y Y Y Y 
00 oooo oooo 00 oooo oooo 00 oooo oooo 00 oooo oooo . 

The exit from this loading procedure is accomplished by a 
Y Y 

load card punched with 00 0000 0009 in the first field. 

4» Output cards 

Two cards are punched for each of four planes. The first 

such card, identified by a 1 in. col. 1, contains final sums 

for points in the first two lines of the plane. These are 

punched in order of increasing Z coordinate, in the following 
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format : 

Cols. 

1 Range number 
plane), 

' (1 or 2, for  1st 

2 Plane number 

3,4 xo> 

5,6 V 

7,8 V 

13-18 Sum for x o>  ?o' V 

19-24 Sum for V ?o' ( z o  +  1) ,  

25-30 Sum for xo> V ( z o  +  2), 

31-36 Sum for xo' ?0' ( z o  +  3), 

37-42 Sum for xo' (?o +  1 ) ,  V 

43-48 Sum for xo' 
(YQ  + 1 ) ,  zo + 1' 

49-54 Sum for xo> (*0 +  1 ) ,  zo +  2 '  

55-60 Sum for xo> +  1 ) ,  zQ + 3-

The second card of each plane has final sums for the 

last two  l ines  o f  the  p lane  a l so  arranged  wi th  increas ing  z ' s .  

5. Operating procedure 

Console should be set to 70 1951 llp.8. Sense switches 

and programmed stop switch are set to "stop". First two 

cards are a drum-clear routine for use with this console set

ting. They clear the entire drum to minus zeroes before 

loading in the four-order program load cards. Origin card 

is placed directly behind the program desk, followed by the 
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switch cards, then the two modification cards associated with 

the first class of reflections to be computed. Each new 

class of reflections must have these two modification cards 

in  f ront  o f  i t s  de ta i l  cards .  The  de ta i l  cards  go  in  a f t er  

the special cards; they should be sorted on JL because con

s iderab le  t ime  can  be  saved  whenever  J l  does  not  change  be 

tween  cards .  The  punch  program i s  beh ind  the  l a s t  de ta i l  

card. When the block is completed the machine will return 

to the console to read new origin card etc., for the next 

block. If no additional cards are in the card reader, pro

gram will stop on "input-output". 

6. Flow diagram, program cards, and wiring diagram 

The flow diagram for the T.D.F. 80B program is given 

in Figure 3. The wiring diagram is given in Figure 1|_. The 

program cards are listed in Table 13. The quantities listed 

are the addresses and the orders. These must be made up into 

four-order load cards. The punch routine orders are listed 

in Table 11̂ . These form single order load cards. 
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Section 7. 8000 7019511418 
r*Read detail card and initialize 
point and line constants for fi 
the first plane 

^Section 1. 0428 6007810087—^ 
cos 2rc(hx + ky + J? z t a) . 

I  
Switchcard in 0994" 

Section 2 . 0934 6 003400545, 
cos 2% (-hx - ky + J? z t a). 

Switchcard in 0284. 

I  
Section 3. 0100 6000640669^ 
cos 2% (hx- ky + I z t a) . 

Switchcard in 0800. -

I 
Section 4. 0318 6005280084 * 
cos 2 71 ( -hx + ky + J? z t a). 

1 
Section 5. 1301 6500090014 4 
Multiplication and formation 
of partial sums. 

1 
-Test end of block. 

I  
Section 6. 1876 1505790534 
#Initialize plane and line 
constants and raise starting 
angles. 

-> Section 9. 
0009 6514600027 
Punch 
routine. 

I 
end. 

Section 8. 
0079 6 001320989 
Modify pickup 
orders. 

Figure 3. Plow diagram for T.D.F. 80 B program 
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PILOT SELECTORS 

WORD 

91 101 

9t 10» 

SELECTORS 

CO -  SELECTORS 

ac CET ENTRY 0» GP E: 

DP d 9C OET ENTRY 

WORD 9C CET ENTRY OR GP EXiT 

WORD SIZE EMi ALPHABETIC P'RST READ ec OET CCNTFtOi 

ENTRY SC OET ENTRY 

9C DEJ ENTRY OR GP EXIT 

BC OET CONTROL 

O READ IMPULSE W4 3C OET ENTRY 70 
W5 6C OET ENTRY OR GP EXi 

W6 9C. OET CONTROL 

PRINTED IN USA 



www.manaraa.com

2C 

acao 2 

91 lOi 

ENTRY 

ENTRY 

PUNCH CODE SELECTORS 

ENTRY 70 
W6 
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T A B L E  1 3 .  P R O G R A M  O R D E R S  F O R  T . D . F .  8 0  B  ( S Y M B O L S  
*  A N D  a  R E P R E S E N T  X / 0  A N D  Y / 0 )  

A D D R ,  O R D E R  A D D R .  O R D E R  A D D R ,  O R D E R  A D D R ,  O R D E R  

0 0 0 1 6 9 2 0 2 0 0 2 7 C  
0 0 0 5 2 4 1 3 5 9 1 5 6 B  
0 0 1 0 6 9 2 0 2 0 0 3 2 C  
0 0 1 6 6 9 0 0 3 6 0 5 8 1  
0 0 2 0 0 9 9 9 9 9 9 9 9 1  
G C 2 5 6 9 2 0 3 5 0 4 3 H  
0 0 3 0 1 1 0 6 3 3 0 0 3 G  
0 0 3 6 0 9 9 9 9 9 9 9 9 R  
0 0 4 0 1 0 1 9 4 3 8 0 0 C  
0 0 4 5 1 1 0 8 9 9 0 0 0 D  
0 0 5 0 1 0 0 2 5 4 8 0 0 C  
0 0 5 4 4 6 0 0 5 7 0 3 0 H  
0 0 5 8 1 0 0 0 6 1 8 0 0 C  
0 0 6 3 6 9 C 0 2 1 0 3 2 D  
0 0 6 9 4 6 0 1 2 2 1 9 2 E  
0 0 7 3 2 4 1 2 7 7 1 4 3 a  
0 0 7 8 6 9 0 0 3 6 0 4 3  1  
0 0 8 4 4 6 0 8 9 0 0 8 4 A  
0 0 8 8 2 4 1 1 9 2 0 9 4 E  
0 0 9 3 6 9 2 0 0 2 0 3 5 E  
0 0 9 7 1 6 1 8 1 0 0 2 1 F  
0 1 0 3 0 9 8 7 6 8 S 3 4 J  
0 1 0 7 1 0 0 1 1 0 8 0 0 C  
0 1 1 2 1 1 1 1 6 5 1 9 6 1  
0 1 1 8 0 0 0 0 0 0 0 0 0 a  
0 1 2 2 1 0 0 0 7 5 8 0 0 C  
0 1 2 6 6 9 2 0 3 6 0 3 3  1  
0 1 3 1 2 4 0 6 9 8 8 0 0 C  
0 1 3 6 0 9 8 7 6 8 8 3 4 J  
0 1 4 0 1 0 0 0 9 3 8 0 0 C  
0 1 4 5 1 1 1 1 9 9 0 0 5 D  
0 1 5 1 6 9 1 4 1 0 1 5 6 D  
0 1 5 5 2 4 0 1 5 9 0 2 6 B  
0 1 6 0 6 9 2 0 2 0 0 1 7 C  
0 1 6 4 1 6 0 0 6 7 0 3 2 H  
0 1 7 0 0 9 7 2 3 6 9 9 2 a  
0 1 7 4 2 4 0 3 2 7 0 4 3 a  
0 1 7 9 2 4 0 6 9 8 8 0 0 C  
0 1 8 5 0 9 7 2 3 6 9 9 2 a  
0 1 8 9 2 4 0 2 9 2 0 6 9 F  
0 1 9 4 6 9 0 0 0 3 0 8 0 F  
0 2 0 1 1 9 0 3 5 4 1 3 4 A  
0 2 0 5 2 4 0 4 0 9 0 5 6 B  
0 2 1 0 6 9 2 0 2 0 0 2 2 C  

0 0 0 2 0 9 9 9 9 9 9 9 9 1  
0 0 0 6 2 4 1 3 5 9 1 6 1 B  
0 0 1 1 6 9 0 0 2 1 0 3 7 D  
0 0 1 7 1 0 1 6 2 7 8 0 0 C  
0 0 2 2 1 0 0 0 2 5 8 0 0 C  
0 0 2 6 0 0 0 4 8 2 0 4 3 C  
0 0 3 1 0 0 0 0 8 3 9 9 7 H  
0 0 3 7 4 6 0 0 4 0 0 0 9 A  
0 0 4 1 1 C 0 0 4 4 8 0 0 C  
0 0 4 6 1 1 0 7 4 9 1 2 5 E  
0 0 5 1 1 5 1 8 0 5 1 8 0 1  
0 0 5 5 2 4 0 1 0 9 0 1 6 B  
0 0 6 0 6 9 2 0 2 0 0 6 2 C  
0 0 6 6 1 1 1 9 2 6 0 7 8 B  
0 0 7 0 0 9 9 6 9 1 7 3 3 D  
0 0 7 4 2 4 1 2 7 7 1 4 8 a  
0 0 7 9 6 0 0 1 3 2 0 9 8 1  
0 0 8 5 0 9 9 6 9 1 7 3 3 D  
0 0 8 9 2 4 1 1 9 2 0 2 4 F  
0 0 9 4 6 9 0 0 0 3 0 0 5 F  
0 1 0 0 6 0 0 0 6 4 0 6 6 1  
0 1 0 4 4 6 0 1 0 7 0 7 1 F  
0 1 0 8 1 0 1 8 6 8 8 0 0 C  
0 1 1 3 6 9 0 0 2 0 0 0 7 C  
0 1 1 9 4 6 0 1 7 2 0 9 2 E  
0 1 2 3 2 4 0 3 7 7 1 9 3 a  
0 1 2 8 6 9 0 0 3 6 0 7 8 1  
0 1 3 2 2 0 1 2 1 7 1 2 2 H  
0 1 3 7 4 6 0 1 4 0 0 1 4 A  
0 1 4 1 1 0 0 1 4 4 8 0 0 C  
0 1 4 6 1 1 0 9 4 9 1 3 5 E  
0 1 5 2 0 9 7 2 3 6 9 9 2 a  
0 1 5 6 2 4 0 1 5 9 0 5 1 B  
0 1 6 1 6 9 0 0 2 1 1 4 7 . D  
0 1 6 6 4 6 0 4 4 0 0 6 7 H  
0 1 7 1 0 9 7 2 3 6 9 9 2 *  
0 1 7 5 6 9 2 0 3 5 0 1 3 H  
0 1 8 0 1 1 1 2 3 3 0 1 3 G  
0 1 8 6 0 9 7 2 3 6 9 9 2 *  
0 1 9 0 1 0 0 1 4 3 8 0 0 C  
0 1 9 6 1 1 1 0 4 9 1 4 0 E  
0 2 0 2 0 9 5 1 0 5 6 5 1 F  
0 2 0 6 2 4 0 4 0 9 0 6 1 B  
0 2 1 1 6 9 0 0 2 1 0 5 2 D  

0 0 0 3 0 9 9 9 9 9 9 9 9 R  
0 0 0 7 1 0 0 0 1 0 8 0 0 C  
0 0 1 2 1 1 1 3 1 5 0 0 1 1  
0 0 1 8 6 9 0 0 3 6 1 8 3 1  
0 0 2 3 2 4 1 1 2 7 0 7 3 a  
0 0 2 3 6 9 0 0 3 6 0 3 3 1  
0 0 3 2 2 0 0 1 4 7 1 5 0 a  
0 0 3 8 2 4 1 3 4 2 0 0 9 E  
0 0 4 3 6 9 2 0 0 2 0 6 5 E  
0 0 4 7 2 0 0 5 5 1 0 2 1 C  
0 0 5 2 0 9 9 6 9 1 7 3 3 D  
0 0 5 6 2 4 0 1 0 9 0 2 1 B  
0 0 6 1 6 9 0 0 2 1 0 4 2 D  
0 0 6 7 0 0 0 0 1 4 0 4 6 D  
0 0 7 1 0 9 9 6 9 1 7 3 3 M  
0 0 7 5 6 9 2 0 3 5 0 5 8 H  
0 0 8 0 1 1 0 6 8 3 1 4 3 G  
0 0 8 6 0 9 9 6 9 1 7 3 3 M  
0 0 9 0 1 0 0 0 4 3 8 0 0 C  
0 0 9 5 1 1 0 0 9 9 0 5 0 D  
0 1 0 1 1 0 0 0 0 0 0 1 9 E  
Ù 1 Ù 5 2 4 1 2 0 9 1 V 1 6  
0 1 1 0 6 9 2 0 2 0 0 9 2 C  
0 1 1 6 4 6 1 6 9 0 1 4 9 A  
0 1 2 0 0 9 8 7 6 8 8 3 4 A  
0 1 2 4 2 4 0 3 7 7 0 1 3 c  
0 1 2 9 1 0 0 3 4 6 8 0 0 C  
0 1 3 4 0 0 2 0 0 0 0 0 0 a  
0 1 3 8 2 4 0 2 4 2 0 2 4 E  
0 1 4 3 6 9 2 0 0 2 0 8 0 E  
0 1 4 8 1 5 1 9 5 6 0 5 1 C  
0 1 5 3 0 9 7 2 3 6 9 9 2 *  
0 1 5 7 1 0 0 1 6 0 8 0 0 C  
0 1 6 2 1 1 0 1 1 5 0 0 6 1  
0 1 6 8 1 0 0 6 2 8 8 0 0 C  
0 1 7 2 1 0 0 1 7 5 8 0 0 C  
0 1 7 6 6 9 2 0 3 6 1 0 8 1  
0 1 8 2 1 0 0 8 9 2 0 5 9 G  
0 1 8 7 4 6 0 1 9 0 0 1 9 A  
0 1 9 1 1 0 0 1 9 4 8 0 0 C  
0 1 9 7 4 6 1 7 5 0 1 3 5 D  
0 2 0 3 0 9 5 1 0 5 6 5 1 0  
0 2 0 7 1 0 0 2 1 0 8 0 0 C  
0 2 1 2 1 1 0 1 6 5 1 4 6 1  

0 0 0 4 4 6 0 0 0 7 0 1 5 H  
0 0 0 8 1 0 0 0 1 1 8 0 0 C  
0 0 1 3 6 9 0 0 2 0 0 6 7 C  
C 0 1 9 4 6 0 0 2 2 1 7 2 E  
0 0 2 4 2 4 1 1 2 7 0 7 8 a  
0 0 2 9 4 6 0 4 8 2 0 6 9 G  
0 0 3 5 0 9 9 9 9 9 9 9 9 1  
0 0 3 9 2 4 1 3 4 2 0 0 9 F  
0 0 4 4 6 9 0 0 0 3 C 6 5 F  
0 C 4 8 1 6 1 6 5 6 1 8 6 A  
0 0 5 3 0 9 9 6 9 1 7 3 3 M  
0 0 5 7 1 0 0 0 6 0 8 0 0 C  
0 0 6 2 1 1 1 3 6 5 1 4 1 1  
0 0 6 8 6 9 0 9 4 7 0 6 0 a  
0 0 7 2 1 0 1 3 7 6 8 0 0 C  
0 0 7 6 4 4 1 9 2 9 0 7 3 B  
0 0 8 2 0 0 4 0 0 0 0 0 0 a  
0 0 8 7 4 6 0 0 9 0 0 0 4 A  
0 0 9 1 1 0 0 0 9 4 8 0 0 C  
0 0 9 6 1 1 0 0 4 9 1 3 0 E  
0 1 0 2 0 9 8 7 6 8 8 3 4 A  
Û 1 0 6 2 4 1 2 0 9 1 0 6 B  
0 1 1 1 6 9 0 0 2 1 0 0 7 D  
0 1 1 7 6 9 2 0 3 6 1 8 3 1  
0 1 2 1 0 9 8 7 6 8 8 3 4 J  
0 1 2 5 6 9 2 0 3 5 0 8 8 H  
0 1 3 0 1 1 0 2 8 3 1 1 8 G  
0 1 3 5 0 9 8 7 6 8 8 3 4 A  
0 1 3 9 2 4 0 2 4 2 0 2 9 E  
0 1 4 4 6 9 0 0 0 3 0 3 5 F  
0 1 5 0 1 5 1 9 5 6 0 8 6 G  
0 1 5 4 4 6 0 1 5 7 0 6 5 H  
0 1 5 8 1 0 0 0 6 3 8 0 0 C  
0 1 6 3 6 9 0 0 2 0 1 0 7 C  
0 1 6 9 4 6 1 8 2 2 1 6 7 D  
0 1 7 3 2 4 0 3 2 7 0 3 8 a  
0 1 7 8 6 9 0 0 3 6 0 1 3 1  
0 1 8 4 4 6 0 1 2 2 0 2 4 H  
0 1 8 8 2 4 0 2 9 2 0 6 5 A  
0 1 9 3 6 9 2 0 0 2 0 2 0 E  
0 2 0 0 6 9 1 1 0 6 1 8 5 1  
0 2 0 4 4 6 0 2 0 7 0 6 0 1  
0 2 0 8 1 0 0 1 6 1 8 0 0 C  
0 2 1 3 1 6 1 3 6 8 0 0 3 B  
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TABLE 13»  CONTINUED 

A D D R .  O R D E R  

0 2 1 6 4 6 1 8 7 4 0 3 7 H  
0 2 2 0 0 9 5 1 0 5 6 5 1 F  
0 2 2 4 2 4 0 4 2 7 0 5 8 a  
0 2 2 9 2 0 0 8 8 4 1 3 3  1  
0 2 3 4 1 9 1 7 8 8 0 3 0 a  
0 2 3 8 2 4 0 4 4 2 0 4 4 E  
0 2 4 3 6 9 2 0 0 2 1 7 5 E  
0 2 4 7 2 0 1 8 0 5 0 3 1 C  
0 2 5 2 0 9 2 3 8 7 9 5 3 B  
0 2 5 6 2 4 1 0 0 9 0 4 6 C  
0 2 6 1 6 9 0 0 2 1 0 6 2 D  
0 2 6 6 4 6 1 6 7 2 1 1 7 D  
0 2 7 0 0 9 2 3 8 7 9 5 3 B  
0 2 7 4 2 4 1 0 2 7 0 6 8 a  
0 2 7 9 2 1 1 1 9 5 1 2 8 D  
0 2 8 6 0 9 2 3 8 7 9 5 3 K  
0 2 9 0 1 0 0 2 4 3 8 0 0 C  
0 2 9 5 1 1 0 2 4 9 1 7 5 D  
0 3 0 1 6 5 1 8 0 7 0 9 6 C  
0 3 0 5 2 4 1 1 0 9 0 9 1 B  
0 3 1 0 6 9 2 0 2 0 0 3 7 C  
0 3 1 6 1 6 1 8 2 4 0 8 2  1  
0 3 2 0 0 3 9 1 J Ù 6 5 2 D  
0 3 2 4 2 4 0 0 2 7 0 0 8 a  
0 3 2 9 2 1 1 4 9 5 1 4 8 D  
0 3 3 4 6 9 0 0 2 0 0 0 2 C  
0 3 3 8 2 4 1 1 4 2 0 6 9 E  
0 3 4 4 6 9 0 0 0 3 0 2 5 F  
0 3 4 8 1 1 0 4 0 1 0 1 6 F  
C 3 5 3 0 8 5 2 6 4 0 1 6 M  
0 3 5 8 1 0 0 8 6 1 8 0 0 C  
0 3 6 3 6 9 2 0 3 5 1 8 3 H  
0 3 6 8 2 0 0 4 7 8 1 3 8 A  
0 3 7 2 1 0 0 3 2 5 8 0 0 C  
0 3 7 6 6 9 0 0 3 6 0 8 8 1  
0 3 8 2 2 4 0 8 4 2 1 0 0 a  
0 3 8 7 4 6 0 3 9 0 0 3 4 A  
0 3 9 1 1 0 1 4 9 4 8 0 0 C  
0 3 9 6 1 1 0 8 4 9 1 6 5 D  
0 4 0 2 0 8 0 9 0 1 6 9 9 D  
0 4 0 6 2 4 1 3 0 9 1 1 6 6  
0 4 1 1 6 9 0 0 2 1 0 4 7 D  
0 4 1 8 1 6 1 9 2 6 0 2 3 B  
0 4 2 2 1 0 0 3 7 5 8 0 0 C  
0 4 2 8 6 0 0 7 8 1 0 0 8 G  

A D D R .  O R D E R  A D D R .  O R D E R  A D D R .  O R D E R  

0 2 1 9 4 6 0 2 2 2 1 3 7 C  
0 2 2 3 2 4 0 4 2 7 0 5 3 a  
0 2 2 8 2 0 0 5 8 1 1 0 8 D  
0 2 3 2 2 0 0 3 4 0 1 8 6 a  
0 2 3 7 4 6 0 2 4 0 0 4 5 a  
0 2 4 1 1 0 0 9 4 4 8 0 0 C  
0 2 4 6 1 1 0 1 4 9 1 4 5 E  
0 2 5 1 0 1 6 0 0 0 0 0 0 a  
0 2 5 5 2 4 1 0 0 9 0 7 6 B  
0 2 6 0 6 9 2 0 2 0 0 0 2 C  
0 2 6 4 1 5 1 6 7 9 1 9 1 G  
0 2 6 9 4 6 0 2 7 2 1 6 7 C  
0 2 7 3 2 4 1 0 2 7 0 6 3 a  
0 2 7 8 4 5 1 8 3 1 1 1 8 B  
0 2 8 5 0 9 2 3 8 7 9 5 3 B  
0 2 8 9 2 4 1 0 4 2 0 6 4 E  
0 2 9 4 6 9 0 0 0 3 1 0 5 F  
0 3 0 0 2 0 1 8 0 7 1 6 6 D  
0 3 0 4 4 6 0 2 5 7 0 7 0 1  
0 3 0 8 1 0 0 2 6 1 8 0 0 C  
0 3 1 3 2 0 0 1 1 8 8 0 0 a  
0 3 1 9 4 6 0 9 7 2 1 7 2 D  
0 3 2 3 2 4 0 0 2 7 0 0 3 a  
0 3 2 8 2 0 1 9 8 3 1 6 3 H  
0 3 3 2 6 9 0 0 0 2 0 6 0 E  
0 3 3 7 4 6 0 8 4 0 0 7 9 A  
0 3 4 3 6 9 2 0 0 2 0 3 0 E  
0 3 4 7 4 5 0 2 0 0 0 1 5 A  
0 3 5 2 0 8 5 2 6 4 0 1 6 D  
0 3 5 7 1 0 0 3 6 0 8 0 0 C  
0 3 6 2 1 1 0 7 6 5 1 5 1 1  
0 3 6 7 0 0 2 0 0 0 0 0 0 a  
0 3 7 1 0 8 5 2 6 4 0 1 6 M  
0 3 7 5 6 9 2 0 3 5 0 3 8 H  
0 3 8 0 1 1 0 3 3 3 0 2 3 G  
0 3 8 6 0 8 5 2 6 4 0 1 6 M  
0 3 9 0 1 0 0 2 9 3 8 0 0 C  
0 3 9 5 1 1 1 7 4 9 1 8 0 D  
0 4 0 1 0 0 2 0 0 0 0 0 0 a  
0 4 0 5 2 4 1 3 0 9 1 1 1 B  
0 4 1 0 6 9 2 0 2 0 0 4 7 C  
0 4 1 6 1 1 1 9 2 6 0 5 8 B  
0 4 2 1 0 8 0 9 0 1 6 9 9 M  
0 4 2 5 6 9 2 0 3 5 0 0 3 H  
0 4 3 1 2 0 1 0 0 1 0 9 6 F  

0 2 1 7 2 4 0 0 2 1 1 3 3 B  
0 2 2 1 0 9 5 1 0 5 6 5 1 0  
0 2 2 5 6 9 2 0 3 5 0 2 3 H  
0 2 3 0 1 1 1 2 8 3 1 4 8 G  
0 2 3 5 0 9 5 1 0 5 6 5 1 F  
0 2 3 9 2 4 0 4 4 2 0 5 9 F  
0 2 4 4 1 1 0 4 0 1 0 2 6 F  
0 2 4 8 1 0 0 0 1 6 8 0 0 C  
0 2 5 3 0 9 2 3 8 7 9 5 3 K  
0 2 5 7 1 0 0 2 6 0 8 0 0 C  
0 2 6 2 1 1 0 3 1 5 1 0 1 1  
0 2 6 7 6 5 0 7 6 1 1 4 3 H  
0 2 7 1 0 9 2 3 8 7 9 5 3 K  
0 2 7 5 6 9 2 0 3 5 0 2 8 H  
0 2 S 0 1 1 1 8 3 3 0 1 8 G  
0 2 8 7 4 6 0 2 9 0 0 2 9 A  
0 2 9 1 1 0 0 2 9 4 8 0 0 C  
0 2 9 6 1 1 1 2 4 9 1 9 0 E  
0 3 0 2 0 8 9 1 0 0 6 5 2 D  
0 3 0 6 2 4 1 1 0 9 0 9 6 B  
0 3 1 1 2 1 1 6 9 5 1 5 1 G  
0 3 1 7 0 0 0 0 0 0 0 0 5 a  
C 3 2 1 C 6 9 1 U 0 6 5 2 M  
0 3 2 5 6 9 2 0 3 5 0 3 3 H  
0 3 3 0 1 1 1 8 8 3 1 8 3 G  
0 3 3 5 0 8 9 1 0 0 6 5 2 D  
0 3 3 9 2 4 1 1 4 2 0 4 9 E  
0 3 4 5 1 1 1 7 9 9 0 1 5 D  
0 3 5 0 1 0 1 9 6 7 8 0 0 C  
0 3 5 5 2 4 0 2 0 9 0 3 1 B  
0 3 6 0 6 9 2 0 2 0 0 4 2 C  
0 3 6 4 1 5 1 S 1 7 8 0 0 C  
0 3 6 9 4 6 0 3 2 2 1 1 2 C  
0 3 7 3 2 4 1 2 2 7 0 8 3 a  
0 3 7 8 1 6 0 0 8 2 0 1 9 G  
0 3 8 4 6 5 1 6 5 6 0 6 6 F  
0 3 8 8 2 4 1 2 4 2 0 7 4 E  
0 3 9 3 6 9 2 0 0 2 0 1 0 E  
0 3 9 7 2 4 1 8 0 5 1 1 8 D  
0 4 0 3 0 8 0 9 0 1 6 9 9 M  
0 4 0 7 1 0 0 4 1 0 8 0 0 C  
0 4 1 2 1 1 1 6 1 5 0 2 1 1  
0 4 1 9 4 6 1 2 7 3 1 2 7 E  
0 4 2 3 2 4 1 3 2 7 0 9 3 a  
0 4 2 9 2 1 1 7 9 5 1 6 8 D  

0 2 1 8 2 4 0 9 8 1 1 2 3 1  
0 2 2 2 1 0 0 1 2 5 8 0 0 C  
0 2 2 6 6 9 0 0 3 5 0 0 3 H  
0 2 3 1 2 0 0 5 1 4 0 7 5 G  
0 2 3 6 0 9 5 1 0 5 6 5 1 0  
0 2 4 0 1 0 0 1 9 3 8 0 0 C  
0 2 4 5 1 1 0 2 9 9 0 1 0 D  
0 2 5 0 4 6 0 4 2 2 1 8 6 D  
0 2 5 4 6 9 0 0 2 1 0 2 7 D  
0 2 5 8 1 0 0 2 1 1 8 0 0 C  
0 2 6 3 6 9 0 0 2 0 0 5 2 C  
0 2 6 8 4 6 0 7 4 0 0 6 9 A  
0 2 7 2 1 0 0 2 2 5 3 0 0 C  
0 2 7 6 6 9 2 0 3 6 0 7 8 1  
0 2 8 2 1 1 0 1 4 7 1 5 5 a  
0 2 8 8 2 4 1 0 4 2 0 5 9 E  
0 2 9 3 6 9 2 0 0 2 0 2 5 E  
0 2 9 7 2 4 1 8 0 5 1 8 5 H  
0 3 0 3 0 8 9 1 0 0 6 5 2 M  
0 3 0 7 1 0 0 3 1 0 8 0 0 C  
0 3 1 2 1 1 0 7 1 5 0 1 1 1  
0 3 1 8 6 0 0 5 2 8 0 0 8 D  
0 3 2 2 1 0 0 2 7 5 8 U 0 C  
0 3 2 6 6 9 0 0 3 5 0 8 3 H  
0 3 3 1 2 0 1 8 0 1 1 2 5 G  
0 3 3 6 0 8 9 1 0 0 6 5 2 M  
0 3 4 1 1 0 0 3 4 4 8 0 0 C  
0 3 4 6 6 9 0 0 0 2 0 2 0 E  
0 3 5 1 2 0 0 3 4 0 0 3 0 A  
0 3 5 6 2 4 0 2 0 9 0 3 6 B  
0 3 6 1 6 9 0 0 2 0 0 8 2 C  
0 3 6 6 1 9 0 7 2 6 0 3 6 H  
0 3 7 0 0 8 5 2 6 4 0 1 6 D  
0 3 7 4 2 4 1 2 2 7 0 4 8 a  
0 3 7 9 2 1 1 6 4 5 1 5 8 D  
0 3 8 5 0 8 5 2 6 4 0 1 6 D  
0 3 8 9 2 4 1 2 4 2 0 0 4 F  
0 3 9 4 1 1 0 4 0 1 0 4 6 F  
0 4 0 0 6 9 0 0 2 0 0 9 2 C  
0 4 0 4 4 6 0 3 0 7 0 0 0 H  
0 4 0 8 1 0 0 1 1 1 8 0 0 C  
0 4 1 3 1 6 0 1 6 7 1 5 2 1  
0 4 2 0 0 8 0 9 0 1 6 9 9 D  
0 4 2 4 2 4 1 3 2 7 0 9 8 a  
0 4 3 0 1 1 0 3 8 3 1 5 8 G  
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TABLE 13. CONTINUED 

A D D R .  O R D E R  

0 4 3 2 6 5 6 0 0 1 1 2 8 1  
0 4 3 7 4 6 0 4 4 0 0 9 9 G  
0 4 4 1 1 0 0 4 4 4 8 0 0 C  
0 4 4 6 1 1 1 1 4 9 1 7 0 D  
0 4 5 1 2 0 1 8 1 0 1 2 6 D  
0 4 5 5 2 4 1 4 0 9 1 2 1 8  
0 4 6 0 6 9 2 0 2 0 1 4 2 C  
0 4 6 6 4 6 1 5 5 8 1 6 0 1  
0 4 7 0 0 7 6 0 4 0 5 9 6 F  
0 4 7 4 2 4 1 4 2 7 1 0 8 a  
0 4 8 0 1 1 0 7 8 3 1 7 8 G  
0 4 S 7 4 6 0 4 9 0 0 4 4 A  
0 4 9 1 1 0 0 4 9 4 8 0 0 C  
0 4 9 6 1 1 1 3 4 9 1 3 0 D  
0 5 0 3 0 7 0 7 1 0 6 7 8 J  
0 5 0 7 1 0 0 5 1 0 6 0 0 C  
0 5 1 2 1 1 0 3 6 5 1 3 1 1  
0 5 1 9 4 6 0 4 2 2 0 2 4 D  
0 5 2 3 2 4 1 0 7 7 1 2 3 a  
0 5 2 7 6 9 0 0 3 5 0 6 3 H  
0 5 3 4 4 5 1 9 3 8 1 1 8 1  
0 5 3 8 2 4 1 0 9 2 0 3 9 E  
0 5 4 2 2 0 0 4 9 9 1 1 C E  
0 5 4 6 1 1 1 5 4 9 1 8 5 E  
0553064944  8  0  4  Q 
0 5 5 7 1 0 0 5 6 0 8 0 0 C  
0 5 6 2 1 1 0 4 1 5 0 2 6 1  
0 5 6 7 2 4 1 6 7 5 8 0 0 C  
0 5 7 1 0 6 4 9 4 4 8 0 4 Q  
0 5 7 5 6 9 2 0 3 5 0 0 8 H  
0 5 7 9 0 0 0 0 0 1 0 C 0 O  
0 5 8 6 0 6 4 9 4 4 8 0 4 Q  
0 5 9 0 1 0 0 4 9 3 8 0 0 C  
0 5 9 4 6 9 0 0 0 3 0 5 0 F  
0 5 9 8 4 6 0 7 7 2 1 9 1 H  
0 6 0 4 4 6 0 5 0 7 0 2 5 H  
0 6 0 8 1 5 1 8 6 3 1 1 1 G  
0 6 1 2 1 1 0 4 6 5 1 6 1 1  
0 6 1 8 4 6 1 3 4 0 1 9 4 8  
0 6 2 2 1 0 0 5 7 5 8 0 0 C  
0 6 2 6 6 9 0 0 3 6 0 0 3 1  
0 6 3 0 1 1 0 5 3 3 0 3 8 C  
0 6 3 5 0 5 8 7 7 8 5 2 5 B  
0 6 3 9 2 4 1 2 9 2 0 2 9 F  
0 6 4 3 6 9 2 0 0 2 0 6 0 E  

ADDR. ORDER 

0 4 3 4 1 5 0 9 S 7 0 5 9 A  
0 4 3 8 2 4 0 0 4 2 0 0 4 E  
0 4 4 3 6 9 2 C 0 2 0 4 0 E  
0 4 4 7 1 5 0 4 0 1 1 6 5 E  
0 4 5 2 0 7 6 0 4 0 5 9 6 F  
0 4 5 6 2 4 1 4 0 9 1 2 6 B  
0 4 6 1 6 9 0 0 2 1 0 6 7 D  
0 4 6 7 1 0 1 1 7 3 8 0 0 C  
0 4 7 1 0 7 6 0 4 0 5 9 6 0  
G 4 7 5 6 9 2 0 3 5 0 4 8 H  
0 4 8 2 1 5 1 4 8 8 0 6 9 G  
0 4 8 8 2 4 1 4 4 2 0 8 4 E  
0 4 9 3 6 9 2 0 0 2 0 4 5 E  
0 4 9 7 2 0 1 9 4 9 1 6 0 D  
0 5 0 4 4 6 0 4 0 7 1 7 6 D  
C 5 0 8 1 0 0 7 6 1 8 0 0 C  
0 5 1 3 1 5 0 1 6 7 0 6 3 B  
0 5 2 0 0 7 0 7 1 0 6 7 8 A  
0 5 2 4 2 4 1 0 7 7 1 2 8 a  
0 5 2 9 2 0 1 8 3 4 1 0 5 a  
0 5 3 5 0 7 0 7 1 0 6 7 8 A  
0 5 3 9 2 4 1 0 9 2 0 1 9 F  
0 5 4 3 6 9 2 v v 2 0 5 v E  
0 5 4 8 4 6 1 4 7 3 0 0 1 G  
055446  0  457020H 
0 5 5 8 6 5 0 3 1 1 1 9 6 E  
0 5 6 3 1 6 0 3 6 7 1 6 7 E  
0 5 6 8 1 1 0 0 2 1 0 0 7 F  
0 5 7 2 1 0 0 5 2 5 8 0 0 C  
0 5 7 6 6 9 0 0 3 6 0 2 8 1  
0 5 8 0 1 1 0 4 8 3 1 6 3 G  
0 5 8 7 4 6 0 5 9 0 0 5 4 A  
0 5 9 1 2 0 0 1 9 5 1 9 9 H  
0 5 9 5 1 1 0 5 9 9 0 3 0 D  
0 6 0 0 2 4 1 6 7 5 1 3 5 F  
0 6 0 5 2 4 1 2 5 9 1 4 6 B  
0 6 0 9 1 0 1 9 6 2 8 0 0 C  
0 6 1 3 4 6 1 1 4 0 0 1 2 1  
0 6 1 9 4 6 0 5 2 2 0 9 7 C  
0 6 2 3 2 4 0 1 2 7 0 1 8 a  
0 6 2 7 6 9 0 0 3 5 0 1 8 H  
0 6 3 1 6 0 0 8 7 8 1 9 3 D  
0 6 3 6 0 5 8 7 7 8 5 2 5 K  
0 6 4 0 1 0 0 5 4 3 8 0 0 C  
0 6 4 4 6 9 0 0 0 3 0 5 5 F  

ADDR. ORDER ADDR. ORDER 

0 4 3 5 0 5 0 9 0 1 6 9 9 D  0 4 3 6 0 8 0 9 0 1 6 9 9 M  
0 4 3 9 2 4 0 0 4 2 0 3 9 F  0 4 4 0 1 0 0 3 4 3 8 0 0 C  
0 4 4 4 6 9 0 0 0 3 0 1 0 F  0 4 4 5 1 1 0 4 9 9 0 2 0 D  
0 4 4 8 1 0 0 0 0 1 8 0 0 C  0 4 5 0 1 1 1 2 0 7 0 6 1 C  
0 4 5 3 0 7 6 0 4 0 5 9 6 0  0 4 5 4 4 6 0 3 5 7 0 0 5 H  
0 4 5 7 1 0 0 4 6 0 8 0 0 C  0 4 5 8 1 0 0 4 6 1 8 0 0 C  
0 4 6 2 1 1 1 6 6 5 1 5 6 1  0 4 6 3 1 1 0 5 6 5 1 6 6 1  
0 4 6 8 1 5 1 3 7 5 1 6 2 1  0 4 6 9 4 6 0 3 7 2 1 6 2 E  
0 4 7 2 1 0 0 4 2 5 8 0 0 C  0 4 7 3 2 4 1 4 2 7 1 0 3 a  
0 4 7 6 6 9 0 0 3 6 0 2 3 1  0 4 7 9 2 1 1 9 4 5 1 5 0 D  
0 4 8 5 0 7 6 0 4 0 5 9 6 F  0 4 8 6 0 7 6 0 4 0 5 9 6 0  
0 4 8 9 2 4 1 4 4 2 0 1 4 F  0 4 9 0 1 0 0 3 9 3 8 0 0 C  
0 4 9 4 6 9 0 0 0 3 0 4 0 F  0 4 9 5 1 1 0 6 4 9 1 2 0 E  
0 5 0 0 0 6 4 0 0 0 0 0 0 a  0 5 0 2 0 7 0 7 1 0 6 7 8 A  
0 5 0 5 2 4 1 0 5 9 1 3 1 B  0 5 0 6 2 4 1 0 5 9 1 3 6 B  
0 5 1 0 6 9 2 0 2 0 0 5 2 C  0 5 1 1 6 9 0 0 2 1 0 7 2 D  
0 5 1 6 1 1 1 9 2 6 0 9 3 B  0 5 1 8 4 6 1 0 0 7 1 6 0 H  
0 5 2 1 0 7 0 7 1 0 6 7 8 J  0 5 2 2 1 0 0 4 7 5 8 0 0 C  
0 5 2 5 6 9 2 0 3 5 0 5 3 H  0 5 2 6 6 5 0 4 2 9 0 4 3 D  
0 5 3 0 1 1 0 4 3 3 0 2 8 G  0 5 3 2 1 5 1 6 3 9 0 8 4 G  
0 5 3 6 0 7 0 7 1 0 6 7 8 J  0 5 3 7 4 6 0 5 4 0 0 4 9 A  
0 5 4 0 1 0 0 4 4 3 8 0 0 C  0 5 4 1 1 0 0 5 4 4 8 0 0 C  
u544ô9uu03  U45F  U545460448  005n  
0 5 5 0 4 6 0 9 2 2 3 6 1 F  0 5 5 2 0 6 4 9 4 4 B 0 4 H  
0 5 5 5 2 4 1 1 5 9 1 4 1 B  0 5 5 6 2 4 1 1 5 9 0 1 1 B  
0 5 6 0 6 9 2 0 2 0 0 5 7 C 0 5 6 1 6 9 0 0 2 1 0 7 7 D  
0 5 6 4 1 6 0 0 8 2 C 9 9 H  0 5 6 6 4 6 1 0 9 0 1 2 7 H  
0 5 6 9 4 6 0 4 7 2 1 2 2 C  0 5 7 0 0 6 4 9 4 4 8 0 4 H  
0 5 7 3 2 4 1 1 7 7 1 3 3 a  0 5 7 4 2 4 1 1 7 7 1 3 8 a  
0 5 7 7 6 9 0 0 3 6 0 5 3 1  0 5 7 8 2 0 0 2 1 5 1 8 2 1  
0 5 8 2 4 6 0 4 0 7 1 1 5 A  0 5 8 5 0 6 4 9 4 4 8 0 4 H  
0 5 S 8 2 4 0 1 4 2 0 1 4 E  0 5 8 9 2 4 0 1 4 2 0 4 4 F  
0 5 9 2 1 5 1 0 9 5 1 9 9 1  0 5 9 3 6 9 2 0 0 2 0 5 5 E  
0 5 9 6 1 1 0 4 4 9 1 1 5 E  0 5 9 7 2 1 1 9 5 3 1 3 5 F  
0 6 0 2 0 5 5 7 7 8 5 2 5 B  0 6 0 3 0 5 8 7 7 8 5 2 5 K  
0 6 0 6 2 4 1 2 5 9 1 5 1 B  0 6 0 7 1 0 0 6 1 0 8 0 0 C  
0 6 1 0 6 9 2 0 2 0 0 0 7 C  0 6 1 1 0 0 0 0 3 3 0 0 8 D  
0 6 1 4 6 9 0 7 1 8 1 4 7 H  0 6 1 6 1 0 1 3 2 8 8 0 0 C  
0 6 2 0 0 5 8 7 7 8 5 2 5 B  0 6 2 1 0 5 8 7 7 8 5 2 5 K  
0 6 2 4 2 4 0 1 2 7 0 2 3 a  0 6 2 5 6 9 2 0 3 5 0 6 3 H  
0 6 2 8 6 9 0 0 0 3 0 2 0 F  0 6 2 9 1 5 0 4 7 8 0 1 5 a  
0 6 3 2 1 5 1 8 0 7 1 4 6 D  0 6 3 4 1 5 1 9 5 6 1 5 1 C  
0 6 3 7 4 6 1 6 4 0 1 0 4 A  0 6 3 8 2 4 1 2 9 2 0 9 9 E  
0 6 4 1 1 0 0 5 9 4 8 0 0 C  0 6 4 2 1 5 1 6 7 9 0 8 9 G  
0 6 4 5 1 1 0 5 4 9 1 8 5 D  0 6 4 6 1 1 1 6 4 9 1 0 5 D  
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A D D R .  O R D E R  

0 6 4 7 1 6 0 5 0 0 1 2 1 F  
0 6 5 2 0 5 2 2 4 9 8 5 6 E  
0 6 5 6 2 4 0 0 0 9 0 0 6 8  
0 6 6 0 6 9 2 0 2 0 0 6 7 C  
0 6 6 4 2 0 1 9 7 2 1 6 2 F  
0 6 6 9 4 6 0 5 7 2 1 0 2 D  
0 6 7 3 2 4 1 3 7 7 1 5 3 a  
0 6 7 7 6 9 0 0 3 6 0 0 8 1  
0 6 8 1 6 9 2 0 3 6 0 4 8 1  
0  6  8  7  4  6  0  o  4  0  0  6  4  A 
0 6 9 1 1 0 0 6 9 4 8 0 0 C  
0 6 9 5 1 1 C 6 9 9 0 4 0 D  
0 7 0 0 1 5 1 9 5 3 0 6 1 D  
0 7 0 5 2 4 1 4 5 9 1 6 6 B  
0 7 0 9 1 0 0 8 6 2 8 0 0 C  
0 7 1 3 2 0 1 2 6 7 1 2 2 H  
0 7 1 9 4 6 0 6 2 2 1 9 2 D  
0 7 2 3 2 4 1 4 7 7 1 6 3 a  
0 7 2 9 0 0 2 0 0 0 0 0 0 a  
0 7 3 4 0 0 0 0 1 5 9 4 6 B  
0 7 3 8 2 4 1 4 9 2 1 9 9 E  
0 7 4 2 1 1 0 4 0 1 0 5 6 F  
0 7 4 6 1 1 1 8 4 9 1 1 5 D  
0 7 5 1 1 0 1 4 5 4 8 0 0 C  
0 7 5 5 2 4 0 0 5 9 1 7 6 B  
0 7 5 9 1 0 0 0 1 3 8 0 0 C  
0 7 6 3 2 0 0 1 6 7 1 2 0 a  
0 7 6 8 6 9 1 6 7 8 1 8 7 1  
0 7 7 2 1 0 0 7 2 5 8 0 0 C  
0 7 7 6 6 5 0 3 7 9 0 4 3 D  
0 7 8 0 1 1 0 0 8 3 1 7 3 G  
0 7 S 7 4 6 0 7 4 0 0 7 4 B  
0 7 9 1 1 0 0 7 4 4 8 0 0 C  
0 7 9 5 6 9 0 C 0 2 0 0 0 E  
0 8 0 2 0 3 0 9 0 1 6 9 9 D  
0 8 0 6 2 4 0 3 0 9 0 4 6 8  
0 8 1 0 6 9 2 0 2 0 0 8 2 C  
0 8 1 4 2 0 0 7 8 1 1 8 3 B  
0 8 2 0 0 3 0 9 0 1 6 9 9 D  
0 8 2 4 2 4 0 1 7 7 1 8 8 a  
0 8 2 8 1 1 0 1 3 4 0 5 5 a  
0 8 3 2 6 9 0 0 0 3 0 3 0 F  
0 8 3 7 4 6 0 7 9 0 0 7 4 A  
0 8 4 1 1 0 0 7 9 4 8 0 0 C  
0 8 4 5 1 1 0 9 9 9 0 5 5 D  

ADDR. ORDER 

0 6 4 8 4 6 1 0 2 2 1 0 2 C  
0 6 5 3 0 5 2 2 4 9 8 5 6 N  
0 6 5 7 1 0 0 9 1 0 8 0 0 C  
0 6 6 1 6 9 0 C 2 1 0 1 7 D  
0 6 6 6 1 0 0 8 7 8 1 5 8 1  
0 6 7 0 0 5 2 2 4 9 8 5 6 E  
0 6 7 4 2 4 1 3 7 7 1 5 8 a  
0 6 7 8 1 0 0 8 3 2 8 0 0 C  
0 6 8 2 0 0 0 0 3 1 9 9 3 B  
0 6 8 8 2 4 1 3 9 2 0 9 9 F  
0 6 9 2 0 0 0 0 1 8 0 0 6 G  
0 6 9 6 1 1 0 3 4 9 1 0 0 D  
0 7 0 2 0 4 5 3 9 9 0 5 0 a  
0 7 0 6 2 4 1 4 5 9 1 7 1 B  
0 7 1 0 6 9 2 0 2 0 0 7 2 C  
0 7 1 4 6 9 0 9 1 8 0 1 3 A  
0 7 2 0 0 4 5 3 9 9 0 5 0 a  
0 7 2 4 2 4 1 4 7 7 1 6 8 a  
0 7 3 0 1 1 0 0 3 3 0 4 3 G  
0 7 3 5 0 4 5 3 9 9 0 5 0 a  
0 7 3 9 2 4 1 4 9 2 1 9 9 F  
0 7 4 3 6 9 2 0 0 2 0 7 0 E  
C 7 4 7 2 1 1 4 4 5 1 5 Ù A  
0 7 5 2 0 3 8 2 6 8 3 4 3 B  
0 7 5 6 2 4 0 0 5 9 1 8 1 B  
0 7 6 0 6 9 2 0 2 0 0 7 7 C  
0 7 6 4 2 0 1 9 7 2 1 6 7 F  
0 7 6 9 4 6 0 6 7 2 1 7 7 D  
0 7 7 3 2 4 0 0 7 7 1 7 3 a  
0 7 7 7 6 9 0 0 3 6 0 6 3 1  
0 7 8 2 4 6 0 1 0 7 0 7 5 A  
0 7 8 8 2 4 0 0 9 2 1 2 7 1  
0 7 9 2 1 1 0 4 0 1 0 2 6 H  
0 7 9 6 2 0 0 U 3 3 0 7 9 G  
0 8 0 3 0 3 0 9 0 1 6 9 9 M  
0 8 0 7 1 0 0 7 6 0 8 0 0 C  
0 8 1 1 6 9 G 0 2 1 0 1 2 D  
0 8 1 6 0 0 0 0 1 6 9 8 6 H  
0 8 2 1 0 3 0 9 0 1 6 9 9 M  
0 8 2 5 6 9 2 0 3 5 0 7 8 H  
0 8 2 9 4 6 0 5 3 2 0 8 4 G  
0 8 3 4 4 6 1 3 7 2 1 7 7 C  
0 8 3 8 2 4 0 1 9 2 1 0 4 E  
0 8 4 2 2 0 1 6 8 4 1 3 3 1  
0 8 4 6 1 6 1 6 5 6 0 2 2 H  

ADDR. ORDER ADDR. ORDER 

0 6 5 0 2 0 1 6 5 6 1 7 0 1  
0 6 5 4 4 6 0 5 5 7 0 3 9 D  
0 6 5 8 1 0 0 6 6 1 8 0 0 C  
0 6 6 2 1 1 1 8 6 5 0 4 1 1  
0 6 6 7 4 6 1 9 9 0 0 9 2 H  
0 6 7 1 0 5 2 2 4 9 8 5 6 N  
0 6 7 5 6 9 2 0 3 5 0 6 8 H  
0 6 7 9 2 0 1 7 4 2 0 4 9 G  
0 6 8 5 0 5 2 2 4 9 8 5 6 E  
0 6 8 9 2 4 1 3 9 2 0 4 9 F  
0 6 9 3 6 9 2 0 0 2 0 0 0 E  
0 6 9 7 1 6 0 2 5 1 1 6 0 E  
0 7 0 3 0 4 5 3 9 9 0 5 0 *  
0 7 0 7 1 0 0 6 6 0 8 0 0 C  
0 7 1 1 6 9 0 0 2 1 0 8 2 D  
0 7 1 6 1 1 0 7 2 9 0 9 8 D  
0 7 2 1 0 4 5 3 9 9 0 5 0 *  
0 7 2 5 6 9 2 0 3 5 0 7 3 H  
0 7 3 1 2 0 1 1 4 1 1 7 4 D  
0 7 3 6 0 4 5 3 9 9 0 5 0 *  
0 7 4 0 1 0 0 6 4 3 8 0 0 C  
0 7 4 4 6 9 0 0 0 3 0 7 0 F  
0 7 4 8 2 0 0 3 5 4 1 3 0 G  
0 7 5 3 0 3 8 2 6 8 3 4 3 K  
0 7 5 7 6 0 0 7 1 3 0 7 6 H  
0 7 6 1 6 9 2 0 2 1 1 3 7 D  
0 7 6 6 2 4 1 7 2 9 1 7 6 F  
0 7 7 0 0 3 8 2 6 8 3 4 3 B  
0 7 7 4 2 4 0 0 7 7 1 7 8 a  
0 7 7 8 1 1 0 1 3 4 0 5 9 H  
0 7 8 5 0 3 8 2 6 8 3 4 3 B  
0 7 8 9 2 4 0 0 9 2 0 5 4 F  
0 7 9 3 6 9 2 0 0 2 0 7 5 E  
0 7 9 7 1 5 0 8 5 0 0 9 5 1  
0 8 0 4 4 6 1 7 5 7 1 8 0 H  
0 8 0 8 1 0 0 8 1 1 8 0 0 C  
0 8 1 2 6 9 0 0 2 1 1 3 7 D  
0 8 1 8 4 4 1 5 7 6 1 4 5 F  
0 8 2 2 1 0 0 7 7 5 8 0 0 C  
0 8 2 6 6 9 0 0 3 5 0 4 3 H  
0 8 3 0 1 1 0 7 3 3 0 4 8 G  
0 8 3 5 0 3 0 9 0 1 6 9 9 D  
0 8 3 9 2 4 0 1 9 2 0 6 4 F  
0 8 4 3 6 9 2 0 0 2 0 1 5 E  
0 8 4 7 1 6 1 8 0 0 1 9 0 D  

0 6 5 1 1 1 0 3 9 9 0 9 5 D  
0 6 5 5 2 4 0 0 0 9 0 0 1 B  
0 6 5 9 1 0 0 1 1 3 8 0 0 C  
0 6 6 3 6 9 0 0 2 0 0 7 7 C  
0 6 6 8 6 9 0 0 3 6 0 7 3 1  
0 6 7 2 1 0 0 6 2 5 8 0 0 C  
0 6 7 6 6 5 G 4 7 9 0 4 3 D  
0 6 8 0 1 1 0 5 8 3 1 6 8 G  
0 6 8 6 0 5 2 2 4 9 8 5 6 N  
0 6 9 0 1 0 0 5 9 3 8 0 0 C  
0 6 9 4 6 9 0 0 0 3 0 6 0 F  
0 6 9 8 4 4 0 9 5 1 1 3 0 F  
0 7 0 4 4 6 0 6 0 7 0 4 0 H  
0 7 0 8 1 0 0 7 1 1 8 0 0 C  
07121118151111  
0 7 1 8 4 4 1 5 8 2 1 4 0 F  
0 7 2 2 1 0 0 6 7 5 8 0 0 C  
0 7 2 8 1 1 0 1 3 4 0 5 4 H  
0 7 3 2 1 0 1 9 8 9 1 8 0 F  
0 7 3 7 4 6 0 6 9 0 1 8 9 A  
0 7 4 1 1 0 1 0 9 4 8 0 0 C  
0 7 4 5 1 1 0 7 9 9 0 4 5 D  
0 7 5 0 0 0 0 0 6 8 0 4 7 a  
0 7 5 4 4 6 0 7 0 7 0 4 5 H  
0 7 5 8 1 1 1 8 6 3 0 5 1 H  
0 7 6 2 1 1 0 5 1 5 0 3 6 1  
0 7 6 7 6 9 0 0 3 6 0 3 8 1  
0 7 7 1 Û 3 8 2 6 8 3 4 3 K  
0 7 7 5 6 9 2 0 3 5 1 0 8 H  
0 7 7 9 2 4 1 6 7 5 0 3 8 D  
0 7 8 6 0 3 8 2 6 8 3 4 3 K  
0 7 9 0 1 0 0 6 9 3 8 0 0 C  
0 7 9 4 6 9 0 0 0 3 0 7 5 F  
0 7 9 8 1 6 1 9 2 2 0 5 7 H  
0 8 0 5 2 4 0 3 0 9 0 4 1 B  
0 8 0 9 1 0 1 1 6 3 8 0 0 C  
0 8 1 3 6 9 0 8 1 8 0 1 7 1  
0 8 1 9 4 6 0 7 2 2 1 5 2 C  
0 8 2 3 2 4 0 1 7 7 1 8 3 a  
0 8 2 7 6 9 0 0 3 5 0 9 3 H  
0 8 3 1 2 0 1 1 4 1 1 9 9 D  
0 8 3 6 0 3 0 9 0 1 6 9 9 M  
0 8 4 0 1 0 0 7 4 3 8 0 0 C  
0 8 4 4 6 9 0 0 0 3 0 1 5 F  
0 8 4 8 2 0 0 3 5 4 0 9 5 H  
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0 8 5 0 0 0 C 0 0 1 0 0 0 A  
C 8 5 4 4 6 0 8 0 7 1 7 3 H  
0 8 5 8 1 0 0 3 6 1 8 0 0 C  
0 8 6 2 6 9 0 0 2 1 0 0 2 D  
0 8 6 7 4 6 0 6 4 2 0 8 9 G  
0 8 7 1 0 2 3 3 4 4 5 3 6 M  
0 8 7 5 6 9 2 0 3 6 0 8 3  1  
0 8 7 9 2 1 1 3 4 5 1 3 8 D  
0 8 8 5 0 2 3 3 4 4 5 3 6 D  
0 8 8 9 2 4 0 3 4 2 0 3 9 E  
0 8 9 3 6 9 2 0 C 2 0 8 5 E  
0 8 9 7 6 9 1 1 0 0 1 1 1 F  
0 9 0 3 0 1 5 6 4 3 4 4 6 N  
0 9 0 7 1 0 C 8 6 0 8 0 0 C  
0 9 1 1 6 9 C 0 2 0 0 1 2 C  
0 9 1 6 0 0 0 5 1 5 0 5 1 G  
C 9 2 0 0 1 5 6 4 3 4 4 6 E  
0 9 2 4 2 4 0 2 2 7 0 3 3 c  
0 9 2 8 1 0 1 6 8 2 8 0 0 C  
0 9 3 2 4 6 0 5 5 7 1 5 8 H  
0 9 3 7 4 6 0 9 4 0 0 8 9 A  
0 9 4 1 1 0 0 8 9 4 8 0 0 C  
0 9 4 5 1 1 0 1 9 9 0 6 5 D  
0 9 5 0 1 5 1 9 5 4 0 8 1 C  
0 9 5 4 4 6 0 9 0 7 0 7 5 H  
0 9 5 8 6 5 C 9 6 1 1 9 6 E  
0 9 6 2 1 1 0 6 6 5 1 7 1 1  
0 9 6 7 1 5 1 6 7 9 0 0 6 H  
0 9 7 1 0 0 7 8 4 5 9 0 9 0  
0 9 7 5 6 9 2 0 3 5 0 8 3 H  
0 9 7 8 1 0 1 1 3 2 8 0 0 C  
0 9 8 5 0 0 7 8 4 5 9 0 9 F  
0 9 8 9 1 5 1 9 5 2 8 0 0 C  
0 9 9 3 6 9 2 0 0 2 0 9 5 E  
0 9 9 8 4 6 1 2 5 1 1 0 5 E  
1 0 0 4 4 6 1 0 0 7 0 8 6 F  
1 0 0 7 1 0 1 2 6 0 8 0 0 C  
1 0 1 2 1 1 0 2 1 5 0 5 1 1  
1 0 1 7 0 0 0 0 0 0 0 0 0 a  
1 0 2 1 0 0 0 0 0 0 0 0 0 a  
1 0 2 5 1 0 1 3 7 8 8 0 0 C  
1 0 3 0 1 1 0 9 3 3 0 5 8 G  
1 0 3 5 0 0 0 0 0 0 0 0 0 a  
1 0 3 9 1 0 0 5 4 2 0 0 4 H  
1 0 4 4 6 9 0 0 0 2 0 8 5 E  

A D D R .  O R D E R  

0 8 5 1 1 0 1 0 0 5 8 0 0 C  
0 8 5 5 2 4 0 2 5 9 1 9 1 B  
0 8 5 9 1 0 1 0 6 3 8 0 0 C  
0 8 6 3 1 5 0 1 1 8 1 9 7 C  
0 8 6 8 6 9 0 2 2 9 0 3 8 6  
0 8 7 2 1 0 0 8 2 5 8 0 0 C  
0 8 7 6 6 9 0 0 3 5 0 5 8 H  
0 8 8 0 1 1 1 9 8 3 1 9 3 1  
0 8 8 6 0 2 3 3 4 4 5 3 6 M  
0 8 9 0 1 0 C 7 9 3 8 0 0 C  
0 8 9 4 6 9 0 0 0 3 0 8 5 F  
0 8 9 8 1 1 0 4 0 1 0 6 6 G  
0 9 0 4 4 6 0 8 5 7 0 7 0 H  
0 9 0 8 1 0 0 9 1 1 6 0 0 C  
0 9 1 2 1 1 0 6 1 5 0 4 6 1  
0 9 1 7 1 9 1 9 7 2 1 6 5 G  
0 9 2 1 0 1 5 6 4 3 4 4 6 N  
0 9 2 5 1 0 0 1 7 8 8 0 C C  
0 9 2 9 2 4 0 6 3 4 1 7 3 1  
0 9 3 4 6 0 0 3 4 0 0 5 4 E  
0 9 3 8 2 4 0 3 9 2 0 9 0 a  
0 9 4 2 2 0 0 4 9 9 1 1 0 F  
0 9 4 6 0 0 0 v l 7 0 0 1 G  
0 9 5 1 1 0 1 2 5 6 0 3 6 D  
0 9 5 5 2 4 0 4 5 9 1 7 1 0  
0 9 5 9 2 0 0 0 8 3 0 7 9 H  
0 9 6 3 1 6 0 1 6 7 0 6 2 1  
0 9 6 8 2 4 1 6 7 5 1 3 5 F  
0 9 7 2 1 0 0 2 7 6 8 0 0 C  
0 9 7 6 2 4 1 5 6 3 0 2 1 H  
0 9 8 0 1 1 0 8 8 3 1 5 3 G  
0 9 8 6 0 0 7 8 4 5 9 0 9 0  
0 9 9 0 1 0 1 0 4 3 8 0 0 C  
0 9 9 5 1 1 1 2 9 9 0 7 0 D  
1 0 0 0 1 5 1 9 5 5 0 7 1 D  
1 0 0 5 0 0 0 0 3 1 9 4 8 a  
1 0 0 8 1 0 1 0 1 1 8 0 0 C  
1 0 1 3 1 1 0 8 1 6 8 0 0 C  
1 0 1 8 2 4 1 1 5 0 1 7 0 F  
1 0 2 2 1 0 0 8 7 5 8 0 0 C  
1 0 2 6 6 9 0 0 3 5 0 8 8 H  
1 0 3 1 2 0 1 1 4 1 1 9 4 D  
1 0 3 6 0 0 0 0 0 0 0 0 0 a  
1 0 4 0 1 0 0 9 4 3 8 0 0 C  
1 0 4 5 1 1 1 6 9 9 0 9 0 D  

A D D R .  O R D E R  

0 8 5 2 0 2 3 3 4 4 5 3 6 D  
0 8 5 6 2 4 0 2 5 9 1 8 6 B  
0 8 6 0 6 9 2 0 2 0 0 8 7 C  
0 8 6 4 2 0 1 9 7 2 1 7 2 F  
0 8 6 9 4 6 0 7 7 2 0 7 2 H  
0 8 7 3 2 4 0 2 7 7 1 1 3 a  
0 8 7 7 6 9 0 0 3 6 0 6 8 1  
0 8 8 1 6 9 0 0 3 5 0 4 8 H  
0 8 8 7 4 6 0 9 9 0 0 3 9 A  
0 8 9 1 1 0 0 8 4 4 8 0 0 C  
0 8 9 5 1 1 1 0 9 9 0 6 0 D  
0 9 0 0 1 1 1 8 9 9 1 1 0 D  
0 9 0 5 2 4 0 3 5 9 0 7 1 8  
0 9 0 9 1 0 1 8 1 3 8 0 0 C  
0 9 1 3 6 9 0 0 2 0 0 0 2 C  
0 9 1 8 4 4 1 6 3 1 1 6 0 F  
0 9 2 2 1 0 0 9 7 5 8 0 0 C  
0 9 2 6 6 9 0 0 3 5 0 1 3 H  
0 9 3 0 1 1 0 8 3 3 0 5 3 G  
0 9 3 5 0 1 5 6 4 3 4 4 6 E  
0 9 3 9 2 4 0 3 9 2 0 7 4 F  
0 9 4 3 6 9 2 0 0 2 0 9 0 E  
0 9 4 7 2 0 0 5 2 6 1 5 3 A  
0 9 5 2 0 0 7 8 4 5 9 0 9 F  
0 9 5 6 2 4 0 4 5 9 1 2 1 D  
0 9 6 0 6 9 2 0 2 0 0 1 2 C  
0 9 6 4 2 0 1 9 7 2 0 7 7 F  
0 9 6 9 4 6 0 8 7 2 1 1 2 D  
0 9 7 3 1 0 1 0 2 8 8 0 0 C  
0 9 7 6 2 4 1 5 6 3 0 2 1 H  
0 9 8 2 4 6 0 9 0 7 1 6 8 1  
0 9 8 7 0 0 0 0 0 0 0 0 0 a  
0 9 9 1 1 0 1 8 2 8 8 0 0 C  
0 9 9 6 1 1 1 3 9 9 0 7 5 D  
1 0 0 2 0 0 0 0 0 0 0 0 0 a  
1 0 0 5 0 0 0 0 3 1 9 4 8 a  
1 0 1 0 1 5 1 8 6 3 1 7 1 G  
1 0 1 4 4 6 1 0 6 7 0 4 1 H  
1 0 1 9 4 6 0 9 2 2 1 2 2 D  
1 0 2 3 1 0 0 3 2 6 8 0 0 C  
1 0 2 8 6 9 0 0 3 6 0 4 8 1  
1 0 3 2 2 4 0 9 8 7 1 1 8 D  
1 0 3 7 4 6 1 7 9 0 0 9 4 A  
1 0 4 1 1 0 1 0 4 4 8 0 0 C  
1 0 4 6 1 1 1 4 5 0 1 5 5 E  

A D D R .  O R D E R  

0 8 5 3 0 2 3 3 4 4 5 3 6 M  
0 8 5 7 1 0 0 8 1 0 8 0 0 C  
0 8 6 1 6 9 2 0 2 1 0 0 7 D  
0 8 6 6 1 1 1 9 2 6 0 9 8 8  
0 8 7 0 0 2 3 3 4 4 5 3 6 D  
0 8 7 4 2 4 0 2 7 7 1 1 8 a  
0 8 7 8 0 0 0 0 0 0 0 0 0 C  
0 8 8 2 4 6 1 4 0 8 1 9 1 a  
0 8 8 8 2 4 0 3 4 2 0 3 4 E  
0 8 9 2 0 9 9 6 9 1 7 3 3 D  
0 8 9 6 1 6 0 4 0 1 1 3 5 G  
0 9 0 2 0 1 5 6 4 3 4 4 6 E  
0 9 0 6 2 4 0 3 5 9 0 6 6 B  
C 9 1 0 6 9 2 0 2 1 0 8 2 D  
0 9 1 4 4 6 0 2 4 0 0 1 6 H  
0 9 1 9 4 6 0 8 2 2 1 0 7 D  
0 9 2 3 2 4 0 2 2 7 0 2 8 a  
0 9 2 7 6 9 0 0 3 5 0 7 8 H  
0 9 3 1 2 0 1 1 4 1 1 8 9 D  
0 9 3 6 0 1 5 6 4 3 4 4 6 N  
0 9 4 0 1 0 0 8 4 3 8 0 0 C  
0 9 4 4 6 9 0 0 0 2 0 5 0 E  
0 9 4 - 8 2 0 0 3 5 4 1 8 5 G  
0 9 5 3 0 0 7 8 4 5 9 0 9 0  
0 9 5 7 1 0 0 9 6 0 8 0 0 C  
0 9 6 1 2 1 1 3 9 5 1 3 1 G  
0 9 6 6 6 9 1 3 8 2 1 1 7 1  
0 9 7 0 0 0 7 8 4 5 9 0 9 F  
0 9 7 4 1 0 1 7 7 7 8 0 0 C  
0 9 7 7 6 9 0 0 3 6 1 0 8 1  
0 9 8 4 4 6 1 5 0 7 1 7 8 1  
0 9 8 8 1 6 0 9 4 6 0 8 5 A  
0 9 9 2 2 4 0 6 9 8 8 0 0 a  
0 9 9 7 1 1 0 4 0 1 0 1 1 F  
1 0 0 3 0 0 0 0 0 0 0 0 0 a  
1 0 0 6 1 6 1 9 6 3 0 4 6 G  
1 0 1 1 6 9 0 0 2 0 0 3 2 C  
1 0 1 6 1 0 1 1 2 8 8 0 0 C  
1 0 2 0 0 0 0 0 0 0 0 0 0 a  
1 0 2 4 1 0 0 5 7 7 8 0 0 C  
1 0 2 9 6 9 2 0 0 3 1 9 0 F  
1 0 3 4 6 9 2 0 3 5 0 2 3 H  
1038161441114F  
1 0 4 3 6 9 2 0 0 3 0 1 5 F  
1 0 4 7 2 1 1 2 9 5 1 4 0 A  
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A D D R .  O R D E R  A D D R .  O R D E R  

1 0 4 8 2 0 0 3 5 4 0 5 5 H  1 0 5 0 6 0 1 4 1 3 0 B 6 H  
1 0 5 3 0 0 7 8 4 5 9 0 9 F  1 0 5 4 4 6 0 6 5 7 0 6 5 H  
1 0 5 7 1 0 1 8 1 6 8 0 0 C  1 0 5 8 1 0 1 0 6 1 8 0 0 C  
1 0 6 2 1 1 0 2 6 5 1 7 6 1  1 0 6 3 6 9 0 C 2 0 0 2 2 C  
1 0 6 7 1 5 1 9 2 6 0 2 3 B  1 0 6 8 2 0 1 9 9 9 1 1 0 F  
1 0 7 1 0 0 7 8 4 5 9 0 9 F  1 0 7 2 1 C 1 1 2 5 8 0 0 C  
1 0 7 5 6 9 0 0 0 2 0 9 5 E  1 0 7 6 6 9 C 0 3 5 0 2 3 H  
1 0 8 0 1 1 0 9 8 3 1 8 8 G  1 0 8 4 1 5 1 1 3 8 1 7 4 C  
1 0 8 7 4 6 1 0 4 0 0 9 9 A  1 0 3 8 2 4 1 5 9 2 0 8 0 a  
1 0 9 1 1 0 1 1 4 4 8 0 0 C  1 0 9 3 6 9 2 0 0 3 0 8 5 F  
1 0 9 6 1 1 0 5 5 1 1 8 7 H  1 0 9 7 2 1 1 7 4 5 1 7 0 A  
1 1 0 0 2 0 0 0 6 4 1 7 6 G  1 1 0 1 1 5 0 9 1 6 0 5 2 1  
1 1 0 4 4 6 0 9 5 7 0 8 0 H  1 1 0 5 1 6 1 9 0 8 1 5 1 D  
1 1 0 8 6 5 ] 1 6 1 ] 9 6 F  1 1 1 0 6 9 2 0 2 1 0 6 2 0  
1 1 1 3 2 0 0 0 1 4 1 2 2 H  1 1 1 4 1 9 0 3 1 7 1 5 2 H  
1 1 1 9 4 6 1 2 2 2 1 0 2 E  1 1 2 0 0 1 5 6 4 3 4 4 6 N  
1 1 2 3 1 0 0 5 7 6 8 0 0 C  1 1 2 4 1 0 0 1 2 8 8 0 0 C  
1 1 2 8 6 9 0 0 0 3 1 9 0 F  1 1 3 0 1 1 1 7 3 3 1 0 8 G  
1 1 3 4 1 5 1 1 3 8 0 0 4 G  1 1 3 5 0 1 5 6 4 3 4 4 6 N  
1 1 3 8 0 0 0 0 3 3 0 8 8 C  1 1 4 0 1 0 1 1 9 3 8 0 0 C  
1 1 4 5 1 6 1 9 4 9 1 5 5 D  1 1 4 6 1 1 0 7 5 0 8 0 0 C  
1 1 5 0 1 5 1 9 5 6 0 1 6 B  1 1 5 1 1 0 0 4 1 1 8 0 0 C  
1 1 5 4 4 6 1 0 5 7 0 9 0 H  1 1 5 5 4 6 1 2 0 8 0 6 5 1  
1 1 6 0 6 9 2 0 2 1 0 9 2 D  1 1 6 1 2 1 1 8 4 5 1 6 1 G  
1 1 6 4 2 0 1 9 7 2 0 6 7 F  1 1 6 6 0 0 0 4 8 2 0 4 3 C  
1 1 7 0 0 2 3 3 4 4 5 3 6 M  1 1 7 1 0 2 3 3 4 4 5 3 6 D  
1 1 7 4 1 0 1 8 7 7 8 0 0 C  1 1 7 5 6 9 2 0 3 5 0 9 3 H  
1 1 7 9 2 4 0 8 4 2 1 9 6 D  1 1 8 0 1 1 1 7 8 3 1 2 8 G  
1 1 8 4 6 5 0 3 4 0 1 1 4 E  1 1 8 5 0 2 3 3 4 4 5 3 6 M  
1 1 8 9 6 9 1 6 4 2 0 2 9 G  1 1 9 0 1 0 1 2 4 3 8 0 0 C  
1 2 0 0 6 0 1 9 5 4 1 6 1 D  1 2 0 1 6 9 0 C 2 1 0 5 7 D  
1 2 0 4 2 2 1 6 5 7 1 3 6 a  1 2 0 5 4 6 1 3 0 8 0 9 0 1  
1 2 0 8 1 0 1 2 1 1 8 0 0 C  1 2 1 0 6 9 2 0 2 1 0 1 7 D  
1 2 1 3 6 9 0 0 2 0 0 4 7 C  1 2 1 4 1 1 1 0 8 1 1 8 8 1  
1 2 1 9 4 6 1 4 7 3 0 7 7 H  1 2 2 0 0 3 0 9 0 1 6 9 9 M  
1 2 2 3 1 0 0 6 2 6 8 0 0 C  1 2 2 4 1 1 0 1 3 4 0 6 4 H  
1 2 2 8 1 0 0 0 3 1 1 9 3 B  1 2 2 9 2 4 0 9 8 7 1 3 5 a  
1 2 3 5 0 3 0 9 0 1 6 9 9 M  1 2 3 6 0 3 0 9 0 1 6 9 9 D  
1 2 3 9 2 4 0 5 4 7 1 8 8 B  1 2 4 0 1 0 1 4 9 3 8 0 0 C  
1 2 4 4 6 9 0 0 0 2 0 0 5 E  1 2 5 0 1 9 1 8 1 0 0 7 6 C  
1 2 5 3 0 3 8 2 6 8 3 4 3 B  1 2 5 4 6 9 0 0 2 1 0 8 7 D  
1 2 5 7 6 0 1 1 1 3 1 8 6 G  1 2 5 8 1 0 0 9 1 3 8 0 0 C  
1 2 6 2 1 1 0 9 6 5 1 8 6 1  1 2 6 3 6 9 0 0 2 0 1 4 2 C  
1 2 6 9 4 6 1 2 7 2 0 9 7 D  1 2 7 0 0 3 8 2 6 8 3 4 3 K  
1 2 7 3 1 0 1 5 2 6 8 0 0 C  1 2 7 4 1 0 1 9 2 7 8 0 0 C  

ADDR* ORDER 

1 0 5 1 6 9 1 6 5 6 0 7 6 F  
1 0 5 5 1 6 0 3 6 7 1 2 3 A  
1 0 6 0 6 9 2 0 2 1 C 3 2 D  
1 0 6 4 2 0 1 9 7 2 0 5 2 F  
1 0 6 9 4 6 1 0 7 2 1 3 2 D  
1 0 7 3 2 4 0 4 7 7 0 2 8 B  
1 0 7 8 6 9 2 0 0 2 1 9 0 F  
1 0 8 5 0 0 7 8 4 5 9 0 9 0  
1 0 8 9 2 4 1 5 9 2 0 8 0 a  
1 0 9 4 6 9 0 0 0 3 0 0 0 F  
1 0 9 8 1 6 0 4 0 1 1 7 0 E  
1 1 0 2 0 1 5 6 4 3 4 4 6 N  
1 1 0 6 0 0 0 0 0 1 0 0 0 a  
11  1  1  6  9  0  0  2  0  017  C 
1 1 1 6 2 4 1 6 7 5 1 3 5 F  
1 1 2 1 0 1 5 6 4 3 4 4 6 E  
1 1 2 5 6 9 2 0 3 5 0 1 8 H  
1 1 3 1 2 0 1 1 4 1 1 8 4 D  
1136015643446E  
1 1 4 3 6 9 2 0 0 3 0 9 0 F  
1 1 4 7 2 1 1 8 9 5 1 8 0 A  
1 1 5 2 0 2 3 3 4 4 5 3 6 M  
1156601460036F  
1 1 6 2 1 1 0 8 6 5 1 8 1 1  
1 1 6 7 0 9 9 6 9 1 7 3 3 M  
1 1 7 2 1 0 1 4 7 6 8 0 0 C  
1 1 7 6 1 1 0 7 2 9 0 1 8 D  
1 1 8 1 2 4 0 8 4 2 0 7 0 a  
1 1 8 6 0 2 3 3 4 4 5 3 6 D  
1 1 9 3 6 9 2 0 0 3 0 2 0 F  
1 2 0 2 0 3 0 9 0 1 6 9 9 M  
1 2 0 6 1 5 0 6 1 1 1 0 1 C  
1 2 1 1 6 9 2 0 2 1 0 2 2 D  
1 2 1 6 4 6 1 6 6 0 1 2 6 F  
1 2 2 1 0 3 0 9 0 1 6 9 9 D  
1 2 2 5 6 9 2 0 3 6 0 4 3 1  
1 2 3 0 1 1 1 0 3 3 0 6 8 G  
1 2 3 7 4 6 1 0 9 0 0 7 9 B  
1 2 4 1 1 0 1 2 9 4 8 0 0 C  
1 2 5 1 1 5 0 3 6 7 1 2 3 A  
1 2 5 5 4 6 1 3 5 8 0 8 0 1  
1 2 6 0 6 9 2 0 2 1 0 8 7 D  
1264651167162H 
1 2 7 1 0 3 8 2 6 8 3 4 3 B  
1 2 7 5 1 0 0 8 2 7 8 0 0 C  

ADDR. ORDER 

1 0 5 2 0 0 7 8 4 5 9 0 9 0  
1 0 5 6 2 4 0 5 0 9 0 9 9 D  
1 0 6 1 6 9 0 0 2 0 0 6 2 C  
1 0 6 6 1 0 1 0 7 9 8 0 0 C  
1 0 7 0 0 0 7 8 4 5 9 0 9 0  
1 0 7 4 1 0 0 9 7 7 8 0 0 C  
1 0 7 9 6 9 0 0 0 2 1 9 0 F  
1 0 8 6 0 0 7 8 4 5 9 0 9 F  
1 0 9 0 1 0 1 9 9 3 8 0 0 C  
1 0 9 5 0 0 4 0 0 0 0 0 0 a  
1 0 9 9 6 9 2 0 3 5 0 5 3 H  
1 1 0 3 0 1 5 6 4 3 4 4 6 E  
1 1 0 7 0 0 0 0 0 3 0 0 0 a  
1 1 1 2 1 1 0 8 1 5 0 5 6 1  
1 1 1 7 2 0 0 7 8 1 1 8 8 H  
1 1 2 2 1 0 1 3 2 6 8 0 0 C  
1 1 2 6 6 9 0 0 3 5 0 2 8 H  
1 1 3 2 2 0 0 0 9 9 1 1 0 E  
1137461990169A 
1 1 4 4 6 9 0 0 0 2 0 7 0 E  
1 1 4 8 2 0 0 3 5 4 1 1 0 H  
1 1 5 3 0 2 3 3 4 4 5 3 6 D  
1 1 5 8 1 0 1 1 1 1 8 0 0 C  
1 1 6 3 6 9 0 0 2 0 0 4 2 C  
1 1 6 9 4 6 0 0 7 2 1 5 2 D  
1 1 7 3 0 0 0 0 3 4 0 0 3 B  
1 1 7 8 2 0 0 9 8 7 0 2 4 G  
1 1 8 2 6 5 1 5 3 8 0 8 4 F  
1 1 8 7 4 6 1 3 4 0 0 8 9 H  
1 1 9 4 6 9 0 0 0 2 0 9 0 E  
1 2 0 3 0 3 0 9 0 1 6 9 9 D  
1 2 0 7 0 0 2 0 0 0 0 0 0 a  
12121109150611  
1 2 1 8 2 0 0 1 8 3 1 9 0 a  
1 2 2 2 1 0 1 1 7 5 8 0 0 C  
1 2 2 6 2 4 1 7 8 8 8 0 0 a  
1 2 3 1 1 5 0 3 3 4 0 7 9 F  
1 2 3 8 1 5 1 9 4 1 8 0 0 C  
1 2 4 3 6 9 2 0 0 3 0 7 0 F  
1 2 5 2 0 3 8 2 6 8 3 4 3 K  
12562017171221  
1 2 6 1 6 9 2 0 2 1 0 0 2 D  
1 2 6 6 1 6 1 8 2 5 0 0 2 1  
1 2 7 2 1 0 0 1 7 6 8 0 0 C  
1 2 7 6 6 9 2 0 3 6 0 0 8 1  
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A D D R .  O R D E R  

1 2 7 8 1 0 0 3 3 2 8 0 0 C  
1 2 8 5 0 3 8 2 6 8 3 4 3 K  
1 2 8 9 3 5 0 0 0 1 0 6 4 G  
1 2 9 4 6 9 0 0 0 2 0 3 5 E  
1 3 0 4 4 6 1 6 5 8 0 7 5 1  
1 3 0 8 1 0 1 3 6 1 8 0 0 C  
1 3 1 3 0 6 4 0 0 0 0 0 0 a  
1 3 1 9 4 6 1 0 2 2 0 6 2 H  
1 3 2 3 1 0 1 1 2 6 8 0 0 C  
1 3 2 8 6 9 0 0 3 6 0 8 3 1  
1 3 3 2 6 9 0 9 4 2 1 7 5 F  
1 3 3 8 1 1 0 8 4 2 0 6 9 H  
1 3 5 0 2 4 1 8 0 5 1 1 8 D  
1 3 5 5 4 6 1 4 5 8 1 5 0 1  
1 3 6 0 6 0 1 5 6 3 0 9 1 G  
1 3 6 4 2 4 0 1 5 0 1 9 5 E  
1 3 7 0 0 5 2 2 4 9 8 5 6 N  
1 3 7 4 2 4 0 4 7 7 0 8 8 a  
1 3 7 9 1 5 1 1 6 6 0 4 3 A  
1 3 8 5 0 5 2 2 4 9 8 5 6 N  
1 3 8 9 4 6 0 5 9 2 1 9 9 1  
1 3 9 4 6 0 0 5 4 7 0 2 0 A  
1 4 0 4 1 5 1 7 0 7 1 6 6 A  
1 4 0 8 1 0 1 4 6 1 8 0 G C  
1 4 1 3 2 0 O 4 1 7 1 2 2 H  
1 4 2 0 0 5 8 7 7 8 5 2 5 K  
1 4 2 4 1 0 0 6 2 7 8 0 0 C  
1 4 2 9 1 5 0 C 2 6 0 3 3 A  
1 4 3 5 0 5 8 7 7 8 5 2 5 K  
1 4 4 0 1 0 1 3 9 3 8 0 0 C  
1 4 5 2 0 6 4 9 4 4 8 0 4 Q  
1 4 5 6 6 5 1 9 5 4 1 1 0 A  
1 4 6 2 1 1 1 2 1 5 0 8 1 1  
1 4 6 8 2 0 0 5 1 4 1 2 2 1  
1 4 7 2 1 0 1 4 2 5 8 0 0 C  
1 4 7 6 6 9 2 0 3 6 0 1 8 1  
1 4 8 1 2 0 0 5 2 8 0 4 2 H  
1 4 8 7 4 6 1 4 4 0 1 2 4 A  
1 4 9 1 1 0 1 5 4 4 8 0 0 C  
1 5 0 2 0 7 0 7 1 0 6 7 8 J  
1 5 0 6 4 6 1 7 5 9 1 7 6 a  
1 5 1 0 1 9 0 3 1 7 1 3 8 1  
1514111968800C 
1 5 2 0 0 7 0 7 1 0 6 7 8 J  
1524101577600C 

ADDR. ORDER 

1 2 7 9 1 1 1 5 9 9 0 8 5 D  
1 2 8 6 0 3 8 2 6 8 3 4 3 B  
1 2 9 0 1 0 1 1 4 3 8 0 0 C  
1 3 0 0 2 4 0 0 2 1 1 6 8 H  
1 3 0 5 4 6 1 4 0 8 0 4 1 F  
1 3 1 0 1 0 0 1 6 3 8 0 0 C  
1 3 1 4 6 9 1 0 1 7 1 6 1 H  
1 3 2 0 0 4 5 3 9 9 0 5 0 *  
1 3 2 4 1 0 1 7 2 8 8 0 0 C  
1 3 2 9 0 0 0 0 0 0 9 9 5 A  
1 3 3 5 0 4 5 3 9 9 0 5 0 *  
1 3 4 0 1 0 1 5 9 3 8 0 0 C  
1 3 5 2 0 5 2 2 4 9 8 5 6 N  
1 3 5 6 3 0 0 0 0 1 1 3 1 D  
1 3 6 1 6 9 2 0 2 1 0 3 7 D  
1 3 6 6 1 5 0 8 5 0 1 2 1 H  
1 3 7 1 0 5 2 2 4 9 8 5 6 E  
1 3 7 5 0 0 0 0 3 3 0 0 3 C  
1 3 8 0 1 1 1 1 8 3 1 9 B G  
1 3 8 6 0 5 2 2 4 9 8 5 6 E  
1 3 9 0 1 0 1 3 4 3 8 0 0 C  
1 4 0 0 1 0 0 1 1 7 8 0 0 C  
1 4 0 5 4 6 1 5 0 8 1 5 5 1  
1 6 1 0 0 0 0 0 0 2 0 0 0 a  
1 4 1 4 1 6 1 9 2 6 1 4 8 A  
1 4 2 1 0 5 8 7 7 8 5 2 5 B  
1 4 2 5 6 9 2 0 3 6 0 8 8 1  
1 4 3 0 1 1 0 1 3 3 0 7 8 G  
1 4 3 6 0 5 8 7 7 8 5 2 5 B  
1 4 4 1 0 0 0 0 1 9 0 0 1 1  
1 4 5 3 0 6 4 9 4 4 8 0 4 H  
1 4 5 7 1 0 1 1 1 0 8 0 0 C  
1 4 6 3 6 9 0 0 2 0 0 7 2 C  
1 4 6 9 4 6 1 3 7 2 1 1 7 F  
1 4 7 3 1 0 1 4 2 6 8 0 0 C  
1 4 7 8 2 4 0 6 9 8 8 0 0 C  
1 4 8 2 0 0 0 5 0 0 0 5 0 a  
1 4 8 8 0 3 2 0 0 0 0 0 0 a  
1 4 9 3 6 9 2 0 0 3 1 0 5 F  
1 5 0 3 0 7 0 7 1 0 6 7 8 A  
1 5 0 7 1 0 1 1 6 0 8 0 0 C  
1 5 1 1 6 9 2 0 2 1 1 4 7 0  
1 5 1 6 1 5 1 8 1 0 0 5 6 D  
1 5 2 1 0 7 0 7 1 0 6 7 8 A  
1 5 2 5 6 9 2 0 3 6 0 2 3 1  

ADDR. ORDER 

1 2 8 0 1 1 1 0 8 3 1 9 3 G  
1 2 8 7 4 6 1 2 9 0 1 8 4 A  
1 2 9 1 1 0 1 3 4 4 8 0 0 C  
1 3 0 2 0 4 5 3 9 9 0 5 0 *  
1 3 0 6 6 5 1 9 5 2 1 4 2 1  
1 3 1 1 2 1 1 5 4 5 1 4 1 G  
1 3 1 6 2 0 0 1 4 9 1 6 1 F  
1 3 2 1 0 4 5 3 9 9 0 5 0 a  
1 3 2 5 6 9 2 0 3 6 0 1 3 1  
1 3 3 0 1 1 1 1 3 3 Q 7 3 G  
1 3 3 6 0 4 5 3 9 9 0 5 0 a  
1 3 4 3 6 9 2 0 0 3 0 0 5 F  
1 3 5 3 0 5 2 2 4 9 8 5 6 5  
1 3 5 7 2 0 0 0 6 4 0 2 6 G  
1 3 6 2 1 1 1 0 6 5 0 1 6 1  
1 3 6 8 0 0 0 0 1 6 0 7 6 F  
1 3 7 2 1 0 1 9 7 6 8 0 0 C  
1 3 7 6 6 9 2 0 3 6 0 6 8 1  
1 3 8 1 6 0 1 2 3 4 1 2 5 a  
1 3 8 7 4 Ô 1 5 9 0 1 7 9 A  
1 3 9 1 1 0 1 4 4 4 8 0 0 C  
1 4 0 2 0 5 8 7 7 8 5 2 5 K  
1 4 0 6 6 b l 9 5 3 1 5 5 F  
1 4 1 1 6 9 2 0 2 1 0 4 2 D  
1 4 1 8 6 0 1 9 5 2 1 5 1 a  
1 4 2 2 1 0 1 3 2 5 8 0 0 C  
1 4 2 6 6 9 2 0 3 6 0 7 3  1  
1 4 3 1 1 6 0 1 3 4 1 4 8 1  
1 4 3 7 4 6 1 3 9 0 1 9 9 A  
1 4 4 3 6 9 2 0 0 3 0 8 0 F  
1 4 5 4 6 9 0 0 2 1 0 9 2 D  
1 4 5 8 1 0 1 5 1 1 8 0 0 C  
1464460967006H 
1 4 7 0 0 6 4 9 4 4 B 0 4 Q  
1 4 7 4 2 4 1 5 2 7 0 2 8 D  
1 4 7 9 0 0 0 0 1 6 0 0 1 F  
1 4 8 5 0 6 4 9 4 4 8 0 4 Q  
1 4 8 9 4 6 1 7 9 2 0 8 9 F  
1 4 9 4 6 9 0 0 0 2 0 1 5 E  
1 5 0 4 6 6 1 1 0 7 0 8 6 C  
1 5 0 8 1 0 1 5 6 1 8 0 0 C  
1 5 1 2 1 1 1 2 6 5 1 1 6 1  
1 5 1 8 2 0 0 9 1 7 1 2 2 1  
1 5 2 2 1 0 1 5 2 5 8 0 0 C  
1 5 2 6 6 9 2 0 3 6 0 9 3 1  

ADDR. ORDER 

1 2 8 1 1 6 1 7 4 2 0 4 4 G  
1 2 8 8 4 6 1 9 9 2 1 5 0 E  
1 2 9 3 6 9 2 0 0 3 0 0 0 F  
1 3 0 3 0 4 5 3 9 9 0 5 0 a  
1 3 0 7 6 5 1 6 1 0 1 9 6 E  
1 3 1 2 1 1 1 0 1 5 0 7 1 1  
1 3 1 8 2 0 0 0 6 5 0 4 2 H  
1 3 2 2 1 C 1 2 2 5 8 0 0 C  
1 3 2 6 6 9 2 0 3 6 0 6 3 1  
1 3 3 1 6 9 1 0 6 8 1 7 7 H  
1 3 3 7 4 6 1 1 9 0 1 0 9 A  
1 3 4 4 6 9 0 0 0 2 0 8 0 E  
1 3 5 4 1 6 1 2 0 7 1 4 0 D  
1 3 5 8 1 0 1 4 1 1 8 0 0 C  
1 3 6 3 6 9 0 0 2 0 0 5 7 C  
1 3 6 9 4 6 1 1 7 2 1 4 2 D  
1 3 7 3 1 0 0 3 7 6 8 0 0 C  
1 3 7 8 6 9 0 0 3 6 0 9 3 1  
1 3 8 2 2 0 1 6 8 4 1 3 3 1  
1 3 8 8 2 2 1 3 4 1 1 3 9 D  
1 3 9 3 6 9 2 0 0 3 0 3 5 F  
1 4 0 3 0 5 8 7 7 8 5 2 5 B  
1 4 0 7 1 0 1 0 6 0 8 0 0 C  
1412111]150761  
1 4 1 9 4 6 1 3 2 2 1 7 2 C  
1 4 2 3 2 4 1 5 2 7 0 2 8 D  
1 4 2 8 2 0 0 4 8 1 1 3 3 1  
1 4 3 2 6 9 1 9 5 2 1 0 1 H  
1 4 3 8 1 5 1 7 4 2 1 0 9 H  
1 4 4 4 6 9 0 0 0 2 1 7 5 E  
1 4 5 5 4 6 1 5 5 8 0 5 1 F  
1 4 6 1 6 9 2 0 2 1 0 4 7 D  
1 4 6 6 2 0 1 7 6 7 1 2 2 1  
1 4 7 1 0 6 4 9 4 4 8 0 4 H  
1 4 7 5 1 5 0 4 7 8 1 1 5 a  
1 4 8 0 1 1 0 1 8 3 1 2 3 G  
1 4 8 6 0 6 4 9 4 4 8 0 4 H  
1 4 9 0 1 0 1 4 4 3 8 0 0 C  
1 5 0 0 6 9 0 8 1 4 0 7 7 1  
1 5 0 5 1 0 0 0 1 8 8 0 0 C  
1 5 0 9 1 0 1 2 6 3 8 0 0 C  
1 5 1 3 4 6 0 2 6 4 1 9 1 G  
1 5 1 9 4 6 1 4 2 2 1 8 2 C  
1 5 2 3 1 0 0 8 7 7 8 0 0 C  
1 5 2 8 6 9 1 5 8 1 1 3 0 a  
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A D D R .  O R D E R  

1 5 2 9 1 6 0 4 7 8 0 6 3 D  
1 5 3 5 0 7 0 7 1 0 6 7 8 J  
1 5 4 0 1 0 1 5 4 3 8 0 0 C  
1 5 4 4 6 9 0 0 0 2 0 3 0 E  
1 5 5 4 1 5 1 2 0 7 1 0 1 D  
1 5 5 8 1 0 1 6 1 1 8 0 0 C  
1 5 6 4 2 4 0 1 1 8 1 7 8 A  
1 5 7 1 0 7 6 0 4 0 5 9 6 F  
1 5 7 6 1 0 1 4 6 6 0 3 6 D  
1 5 8 1 2 0 1 8 1 5 0 5 6 1  
1 5 8 7 4 6 1 1 4 0 1 6 7 G  
1 5 9 1 1 0 1 6 4 4 8 0 0 C  
1 6 0 2 0 8 0 9 0 1 6 9 9 M  
1 6 0 6 6 5 1 9 5 5 1 3 7 1  
1 6 1 0 2 1 1 2 4 5 1 2 1 G  
1 6 1 6 1 6 1 4 7 9 1 5 3 B  
1 6 2 1 0 8 0 9 0 1 6 9 9 D  
1 6 2 5 1 0 0 0 2 8 8 0 0 C  
1 6 2 9 1 1 0 7 3 4 8 0 0 C  
1 6 3 5 0 8 0 9 0 1 6 9 9 M  
1 6 3 9 0 0 8 0 0 0 0 0 0 a  
1 6 4 3 6 9 2 0 0 3 0 3 0 F  
1 6 5 3 0 8 5 2 6 4 0 1 6 D  
1 6 5 9 1 0 0 6 6 3 8 0 0 C  
1 6 6 3 6 9 0 0 3 5 1 8 3 H  
1 6 7 0 0 8 5 2 6 4 0 1 6 M  
1 6 7 4 1 0 1 7 2 7 8 0 0 C  
1 6 7 6 2 0 1 7 3 4 1 3 3 1  
1 6 8 2 6 9 0 0 0 3 0 9 5 F  
1 6 8 8 4 6 1 8 4 2 0 4 5 A  
1 6 9 2 0 0 0 0 0 1 0 0 0 a  
1 7 0 2 0 8 9 1 0 0 6 5 2 M  
1 7 0 6 6 9 1 9 5 3 0 9 2 1  
1 7 1 0 0 0 2 0 0 0 0 0 0 a  
1714110581128H 
1 7 2 0 0 8 9 1 0 0 6 5 2 M  
1724100927800C 
1 7 2 8 6 9 0 0 3 6 0 1 8 1  
1 7 3 2 2 0 0 2 6 5 1 7 7 B  
1 7 3 8 1 0 0 5 6 1 8 0 0 C  
1 7 4 3 2 0 1 4 5 0 0 1 6 D  
1 7 5 3 0 9 2 3 8 7 9 5 3 B  
1 7 5 7 1 0 0 7 1 0 8 0 0 C  
1 7 6 1 6 9 2 0 2 1 0 7 7 D  
1 7 6 6 2 0 0 0 2 1 1 3 3 A  

ADDR. ORDER 

1 5 3 0 1 1 1 3 3 3 0 8 3 G  
1 5 3 6 0 7 0 7 1 0 6 7 8 A  
1 5 4 1 1 0 1 5 9 4 8 0 0 C  
1 5 5 0 4 6 1 9 1 1 1 0 1 F  
1 5 5 5 4 6 0 1 0 8 1 7 7 1  
1 5 5 9 1 0 0 2 6 3 8 0 0 C  
1 5 6 6 1 6 1 3 2 9 1 6 3 B  
1 5 7 2 1 0 1 5 7 5 8 0 0 C  
1 5 7 7 6 9 0 0 3 5 0 6 8 H  
1 5 8 2 1 0 1 4 6 8 0 3 6 D  
1 5 8 8 1 0 1 2 0 1 8 0 0 C  
1 5 9 3 6 9 2 0 0 3 0 9 5 F  
1 6 0 3 0 8 0 9 0 1 6 9 9 D  
1 6 0 7 1 0 1 2 6 1 8 0 0 C  
1 6 1 1 6 9 2 0 2 1 0 5 7 D  
1 6 1 8 2 2 0 C 2 7 0 4 3 B  
1 6 2 2 1 0 0 1 2 6 8 0 0 C  
1 6 2 6 6 5 0 2 7 9 0 4 3 D  
1 6 3 0 1 1 1 4 3 3 0 3 3 G  
1 6 3 6 0 8 0 9 0 1 6 9 9 D  
1 6 4 0 1 0 1 0 9 3 8 0 0 C  
1 6 4 4 6 9 0 0 0 2 0 4 0 E  
1 6 5 4 4 6 1 4 0 7 1 0 O H  
1 6 6 0 1 5 1 3 1 3 1 2 6 F  
1 6 6 4 1 5 0 1 6 7 1 4 7 E  
1 6 7 1 0 8 5 2 6 4 0 1 6 D  
1 6 7 5 2 0 0 7 8 1 1 8 3 B  
1 6 7 9 9 6 0 0 0 0 0 0 0 a  
1 6 8 5 0 8 5 2 6 4 0 1 6 M  
1 6 8 9 1 0 1 2 5 4 8 0 0 C  
1 6 9 3 6 9 2 0 0 3 0 1 0 F  
1 7 0 3 0 8 9 1 0 0 6 5 2 D  
1 7 0 7 6 9 0 0 3 5 0 0 3 H  
1 7 1 1 6 9 2 0 2 1 0 7 2 D  
1 7 1 6 0 0 0 0 1 9 0 0 6 1  
1 7 2 1 0 8 9 1 0 0 6 5 2 D  
1 7 2 5 1 0 0 0 7 8 8 0 0 C  
1 7 2 9 0 0 2 0 0 0 0 0 0 a  
1 7 3 5 C 8 9 1 0 0 6 5 2 M  
1739691954136D 
1744651047005A 
1 7 5 4 4 6 1 5 0 7 0 0 6 F  
1758151961031F  
1 7 6 2 1 1 1 5 1 5 0 9 6 1  
1767660478014H 

ADDR. ORDER ADDR. ORDER 

1 5 3 1 6 9 1 9 5 5 0 9 7 F  
1 5 3 7 4 6 1 5 4 0 1 5 9 A  
1 5 4 2 0 0 0 0 1 8 0 4 1 H  
1 5 5 2 0 7 6 0 4 0 5 9 6 0  
1 5 5 6 1 5 1 4 8 2 0 2 3 A  
1 5 6 1 6 9 2 0 2 1 0 5 2 D  
1 5 6 9 4 6 1 4 7 2 1 8 7 C  
1 5 7 3 2 0 0 7 2 7 1 7 3 A  
1 5 7 8 1 0 0 8 8 1 8 0 0 C  
1 5 8 5 0 7 6 0 4 0 5 9 6 0  
1 5 8 9 1 6 8 0 0 2 1 7 0 a  
1 5 9 4 6 9 0 0 0 2 0 1 0 E  
1 6 0 4 6 0 1 9 5 3 1 1 1 D  
1 6 0 8 1 0 1 8 1 1 8 0 0 C  
1 6 1 2 1 1 0 0 6 5 1 2 1 1  
1 6 1 9 4 6 1 5 2 2 1 9 2 C  
1 6 2 3 1 0 0 2 2 6 8 0 0 C  
1 6 2 7 6 9 0 0 3 5 0 7 3 H  
1 6 3 1 1 0 1 5 1 8 0 3 6 D  
1 6 3 7 4 6 1 2 4 0 1 3 9 A  
1 6 4 1 1 0 1 6 9 4 8 0 0 C  
1 6 5 0 2 0 1 0 8 1 1 1 3 D  
1 6 5 5 4 6 1 0 1 0 1 4 1 D  
1 6 6 1 6 9 1 8 1 4 0 2 1 G  
1 6 6 6 1 5 0 8 5 0 1 3 1 F  
1 6 7 2 1 0 1 7 7 5 8 0 0 C  
1 6 7 6 6 5 0 8 7 9 0 4 3 D  
1 6 8 0 1 1 1 4 8 3 1 3 3 G  
1 6 8 6 0 8 5 2 6 4 0 1 6 D  
1 6 9 0 1 0 1 6 4 3 8 0 0 C  
1 6 9 4 6 9 0 0 0 2 0 4 5 E  
1 7 0 4 4 6 1 4 5 7 1 0 5 H  
1 7 0 8 1 0 1 7 6 1 8 0 0 C  
1 7 1 2 1 1 1 4 6 5 1 2 6 1  
1 7 1 7 2 0 0 5 2 8 0 4 2 H  
1 7 2 2 1 0 1 8 7 5 8 0 0 C  
1 7 2 6 6 5 0 3 2 9 0 4 3 D  
1 7 3 0 1 1 1 5 3 3 0 9 3 G  
1 7 3 6 0 8 9 1 0 0 6 5 2 D  
1 7 4 0 1 0 1 6 9 3 8 0 0 C  
1 7 5 0 1 5 1 2 0 7 1 4 0 D  
1 7 5 5 2 4 0 5 0 9 0 9 9 D  
1759101711800C 
1 7 6 3 2 0 0 0 4 9 1 5 6 F  
1 7 6 8 1 6 1 7 2 9 1 7 8 B  

1 5 3 2 2 0 0 1 3 3 1 3 6 F  
1 5 3 8 6 9 2 0 0 2 0 9 5 E  
1 5 4 3 6 9 2 0 0 3 0 4 0 F  
1 5 5 3 0 7 6 0 4 0 5 9 6 F  
1 5 5 7 1 0 1 2 1 0 8 0 0 C  
1 5 6 2 1 1 0 0 1 5 0 8 6 1  
1 5 7 0 0 7 6 0 4 0 5 9 6 0  
1 5 7 5 6 9 2 0 3 6 0 2 8 1  
1 5 8 0 1 1 1 3 8 3 1 3 8 G  
1 5 8 6 0 7 6 0 4 0 5 9 6 F  
1 5 9 0 1 0 1 2 9 3 8 0 0 C  
1 6 0 0 1 0 1 0 2 9 8 0 0 C  
1 6 0 5 4 6 1 7 5 8 0 3 1 F  
1 6 0 9 1 0 1 3 6 3 8 0 0 C  
1 6 1 4 1 9 0 3 1 7 0 6 5 a  
1 6 2 0 0 8 0 9 0 1 6 9 9 M  
1 6 2 4 2 0 0 0 9 9 1 7 1 C  
1 6 2 8 2 0 1 9 5 2 1 1 5 F  
1 6 3 2 2 0 0 1 9 9 1 6 6 F  
1 6 3 8 1 6 1 5 4 2 1 6 5 a  
1 6 4 2 0 0 0 0 0 3 0 0 0 a  
1 6 5 2 0 8 5 2 6 4 0 1 6 M  
1 6 5 8 1 0 1 9 1 4 8 0 0 C  
1 6 6 2 1 1 1 4 1 5 0 9 1 1  
1 6 6 9 4 6 1 5 7 2 1 3 2 C  
1 6 7 3 1 0 0 4 7 6 8 0 0 C  
1 6 7 7 1 1 1 2 0 7 0 9 1 D  
1 6 8 1 2 0 0 0 1 5 1 8 5 A  
1 6 8 7 4 6 0 3 5 0 1 9 6 F  
1691111207061H 
1 7 0 0 1 9 8 0 0 1 0 0 9 G  
1 7 0 5 4 6 0 6 0 8 1 9 0 1  
1 7 0 9 6 0 8 0 0 2 0 2 3 D  
1 7 1 3 1 5 0 8 5 0 1 7 6 C  
1 7 1 9 4 6 1 6 2 2 1 2 7 D  
1 7 2 3 1 0 0 8 2 6 8 0 0 C  
1 7 2 7 6 9 0 0 3 5 0 0 8 H  
1 7 3 1 6 9 1 7 8 4 1 3 8 H  
1737461690034H 
1741101794800C 
1 7 5 2 0 9 2 3 8 7 9 5 3 K  
1756241933097H 
1 7 6 0 1 0 1 4 6 3 8 0 0 C  
1 7 6 4 1 1 1 9 2 6 0 8 8 B  
1 7 6 9 4 6 1 6 7 2 1 8 8 A  
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A D D R .  O R D E R  

1 7 7 0 0 9 2 3 8 7 9 5 3 K  
1 7 7 4 1 0 0 7 7 7 8 0 0 C  
1 7 7 9 1 0 0 8 1 2 8 0 0 C  
1 7 8 4 1 0 0 0 0 0 0 7 2 G  
1 7 8 9 1 0 0 4 0 0 8 0 0 C  
1 7 9 3 6 9 2 0 0 3 0 4 5 F  
1 8 0 3 0 9 5 1 0 5 6 5 1 F  
1 8 0 8 1 0 0 5 1 1 8 0 0 C  
1 8 1 3 6 9 0 0 2 0 0 3 7 C  
1 8 1 8 1 5 0 7 2 6 1 4 3 A  
1 8 2 2 1 0 1 2 7 6 8 0 0 C  
1 8 2 6 6 9 0 0 0 2 C 2 5 E  
1 9 7 1 0 9 9 6 9 1 7 3 3 D  
1 9 8 5 0 9 9 6 9 1 7 3 3 H  
1 9 8 9 0 0 0 0 0 0 0 0 0 A  
1 9 9 7 2 1 1 5 9 5 1 6 C A  
1 8 3 0 1 1 1 6 3 3 1 0 3 G  
1 8 3 6 0 9 5 1 0 5 6 5 1 F  
1 8 4 0 1 0 1 7 9 3 8 0 0 C  
1 8 4 4 6 5 1 1 4 7 0 0 5 A  
1 8 5 3 0 9 7 2 3 6 9 9 2 a  
1 8 5 8 2 4 0 1 1 8 1 0 3 B  
1 8 6 2 1 1 1 7 6 5 1 3 6 1  
1 8 6 8 6 9 2 0 2 0 1 0 7 C  
1 8 7 2 2 2 1 9 7 5 1 9 2 H  
1 8 7 6 1 5 0 5 7 9 0 5 3 D  
1 8 8 0 1 1 1 6 8 3 0 6 3 G  
1 8 8 6 0 9 7 2 3 6 9 9 2 a  
1 8 9 0 1 0 1 8 4 3 8 0 0 C  
1 8 9 4 6 5 1 9 9 7 0 0 5 A  
1 9 0 3 0 9 8 7 6 8 8 3 4 A  
1 9 0 7 1 5 1 7 1 0 1 6 7 E  
1 9 1 1 1 0 1 0 7 8 8 0 0 C  
1 9 1 7 6 9 0 3 5 1 0 9 6 H  
1 9 2 1 0 9 8 7 6 8 8 3 4 A  
1 9 2 5 1 1 0 7 2 9 0 8 3 D  
1 9 2 9 1 0 1 9 3 3 1 2 3 H  
1 9 3 3 2 0 1 9 9 9 1 1 0 F  
1 9 3 7 4 6 1 8 9 0 0 2 4 A  
1 9 4 1 0 0 0 0 3 3 0 0 8 C  
1 9 5 2 0 9 9 6 9 1 7 3 3 M  
1 9 6 3 0 0 0 0 1 5 0 0 1 E  
1 9 6 7 6 9 2 0 0 3 0 2 5 F  
1 9 9 3 6 9 2 0 0 3 0 6 0 F  

A D D R .  O R D E R  

1 7 7 1 0 9 2 3 8 7 9 5 3 B  
1 7 7 5 6 9 2 0 3 6 0 3 8 1  
1 7 8 0 1 1 1 5 8 3 0 8 8 G  
1 7 8 5 0 9 2 3 8 7 9 5 3 K  
1 7 9 0 1 0 0 8 9 3 8 0 0 C  
1 7 9 4 6 9 0 0 0 2 0 5 5 E  
1 8 0 4 4 6 1 5 5 7 1 1 5 H  
1 8 0 9 2 0 1 9 1 3 1 9 1 F  
1 8 1 4 2 0 0 3 1 5 0 5 6 1  
1 8 1 9 4 6 1 7 2 2 1 6 2 C  
1 8 2 3 1 0 0 9 2 6 8 0 0 C  
1 8 2 7 1 0 0 6 8 1 8 0 0 C  
1 9 7 3 4 5 1 8 7 6 1 1 7 H  
1 9 8 6 0 9 9 6 9 1 7 3 3 D  
1 9 9 0 1 0 0 9 9 3 8 0 0 C  
1 9 9 8 6 9 0 1 0 1 1 2 0 D  
1 8 3 1 6 5 1 8 9 2 1 0 5 A  
1 8 3 7 4 6 1 4 9 0 1 2 9 A  
1 8 4 1 1 0 1 1 9 4 8 0 0 C  
1 8 5 0 4 4 0 9 5 1 1 3 0 F  
1 8 5 4 4 6 1 6 0 7 1 2 5 H  
1 8 5 9 2 4 0 1 1 8 1 2 2 1  
1 8 6 3 0 0 2 0 0 0 0 0 0 a  
1 8 6 9 4 6 1 8 2 7 1 5 7 H  
1 8 7 3 1 0 1 0 2 6 8 0 0 C  
1 8 7 7 6 9 0 0 3 5 0 3 8 H  
1 8 8 1 1 1 0 1 3 4 0 2 5 a  
1 8 8 7 4 6 1 8 4 0 1 6 4 A  
1 8 9 1 1 0 0 6 4 4 8 0 0 C  
1 9 0 0 1 6 1 7 1 6 1 6 8 A  
1 9 0 4 4 6 1 9 0 7 0 5 6 C  
1 9 0 8 0 0 0 0 1 5 0 0 1 E  
1 9 1 2 1 1 1 7 1 5 1 0 6 1  
1 9 1 8 1 0 0 6 6 8 8 0 0 C  
1 9 2 2 0 0 0 0 1 8 9 9 1 1  
1 9 2 6 0 0 2 0 0 0 0 0 0 a  
1 9 3 0 1 1 0 2 3 3 1 1 3 G  
1 9 3 4 1 9 1 6 5 6 1 5 1 F  
1 9 3 8 1 5 1 6 9 2 0 3 4 G  
1 9 4 2 1 0 1 0 7 5 8 0 0 C  
1 9 5 3 0 9 9 6 9 1 7 3 3 D  
1 9 6 4 6 9 1 8 5 0 0 9 9 B  
1 9 6 8 0 0 0 0 6 6 0 1 1 G  
1 9 9 4 6 5 0 7 4 7 0 0 5 A  

A D D R ,  O R D E R  

1 7 7 2 1 5 0 6 8 2 1 6 2 D  
1 7 7 7 6 9 0 0 3 5 1 0 8 H  
1 7 8 1 2 4 0 9 8 7 0 3 9 G  
1 7 8 6 0 9 2 3 8 7 9 5 3 B  
1 7 9 1 1 0 0 7 9 5 8 0 0 C  
1 8 0 0 0 0 4 0 0 0 0 0 0 a  
1 8 0 5 0 0 0 0 0 0 0 0 0 a  
1 8 1 1 6 9 0 0 2 0 0 8 7 C  
1 8 1 6 6 9 2 0 2 1 0 1 2 D  
1 8 2 0 0 9 5 1 0 5 6 5 1 0  
1 8 2 4 0 0 8 0 0 0 0 0 0 a  
1 8 2 8 6 9 0 0 0 3 0 9 0 F  
1 9 7 4 1 0 0 5 2 7 S 0 0 C  
1 9 8 7 4 6 1 9 4 0 1 7 4 A  
1 9 9 1 1 0 1 2 4 4 8 0 0 C  
1 9 9 9 2 0 0 7 2 6 0 6 7 1  
1 8 3 2 6 5 1 8 0 7 0 4 1 C  
1 8 3 8 2 4 0 4 9 2 1 0 4 F  
1 8 4 2 1 5 1 0 9 5 0 4 5 A  
1 8 5 1 1 5 0 8 5 0 1 3 1 H  
1 8 5 5 4 6 1 7 0 8 1 6 5 1  
1 8 6 0 6 5 0 0 6 4 1 8 1 H  
1864100 767 6 00C 
1 8 7 0 0 9 7 2 3 6 9 9 2 *  
1 8 7 4 1 5 0 1 3 4 1 4 0 0  
1 8 7 8 4 6 0 5 0 8 1 3 1 a  
1 8 8 2 6 5 1 6 5 6 1 7 6 H  
1 8 8 8 6 5 0 5 2 8 1 2 8 A  
1 B 9 2 0 9 9 9 9 9 9 9 9 R  
1 9 0 1 1 0 1 6 6 3 8 0 0 C  
1 9 0 5 4 6 0 3 5 8 0 6 5 1  
1 9 0 9 1 6 1 8 6 3 1 1 1 G  
1 9 1 4 6 9 2 0 2 1 0 6 7 D  
1 9 1 9 1 0 0 0 0 0 1 9 1 C  
1 9 2 3 1 0 1 0 7 6 8 0 0 C  
1 9 2 7 6 9 0 0 3 5 0 3 3 H  
1 9 3 1 6 5 1 0 3 4 1 0 3 1  
1 9 3 5 0 9 8 7 6 8 8 3 4 J  
1 9 3 9 4 6 1 6 0 0 1 0 6 F  
1 9 4 3 6 9 2 0 0 2 0 0 5 E  
1 9 6 1 0 1 6 0 0 0 0 0 0 a  
1 9 6 5 1 5 0 1 1 8 1 5 7 C  
1 9 6 9 4 6 1 1 2 2 1 9 7 D  
1 9 9 5 1 1 1 4 9 9 0 8 0 D  

A D D R .  O R D E R  

1 7 7 3 1 0 0 8 7 6 8 0 0 C  
1 7 7 8 2 4 1 9 3 3 0 6 3 A  
1 7 8 2 4 5 1 9 3 1 1 5 0 a  
1 7 8 7 4 6 1 7 4 0 1 5 4 A  
1 7 9 2 1 5 0 4 0 1 1 3 5 G  
1 8 0 2 0 9 5 1 0 5 6 5 1 0  
1 8 0 6 1 6 1 8 1 5 0 2 7 H  
1 8 1 2 1 1 1 5 6 5 0 3 1 1  
1 8 1 7 0 0 0 0 8 5 0 0 8 C  
1 8 2 1 0 9 5 1 0 5 6 5 1 F  
1 8 2 5 0 3 2 0 0 0 0 0 0 a  
1 8 2 9 1 5 0 8 5 0 1 7 3 B  
1 9 7 6 6 9 2 0 3 6 0 5 8 1  
1 9 8 8 1 9 1 1 4 1 1 9 7 E  
1 9 9 2 1 0 0 3 6 3 8 0 0 C  
1 9 9 6 1 1 1 4 4 9 1 5 0 F  
1 8 3 5 0 9 5 1 0 5 6 5 1 0  
1 8 3 9 2 4 0 4 9 2 1 0 9 F  
1 8 4 3 6 9 2 0 0 3 0 5 0 F  
1 8 5 2 0 9 7 2 3 6 9 9 2 *  
1 8 5 7 6 5 1 3 1 1 1 9 6 E  
1 8 6 1 6 9 0 8 1 4 0 5 6 G  
1 8 6 7 6 9 1 4 2 8 1 1 8 A  
1 8 7 1 0 9 7 2 3 6 9 9 2 a  
1 8 7 5 6 9 2 0 3 6 0 0 3 1  
1 8 7 9 2 4 0 8 4 2 0 9 5 a  
1 8 8 5 0 9 7 2 3 6 9 9 2 *  
1 8 8 9 4 6 1 4 0 0 1 9 0 A  
1 8 9 3 6 9 2 0 0 3 0 5 5 F  
1 9 0 2 0 9 8 7 6 8 8 3 4 J  
1 9 0 6 2 4 0 5 5 9 1 3 0 A  
1 9 1 0 1 0 1 2 1 3 8 0 0 C  
1 9 1 6 6 9 1 9 1 9 1 8 7 B  
1 9 2 0 0 9 8 7 6 8 8 3 4 J  
1 9 2 4 1 0 0 6 7 7 8 0 0 C  
1 9 2 8 6 0 0 9 8 1 1 9 8 H  
1 9 3 2 1 6 0 6 9 2 8 0 0 C  
1 9 3 6 0 9 8 7 6 8 8 3 4 A  
1 9 4 0 1 0 1 8 9 3 8 0 0 C  
1 9 4 4 6 5 1 0 9 7 0 0 5 A  
1 9 6 2 6 9 0 0 2 1 0 2 2 D  
1 9 6 6 1 0 1 8 2 6 8 0 0 C  
1 9 7 0 0 9 9 6 9 1 7 3 3 M  
1 9 9 6 1 1 1 4 4 9 1 5 O F  
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T A B L E  1 4 .  P R O G R A M  O R D E R S  F O R  T , D . F .  8 0  8  P U N C H  ( S Y M B O L S  
*  A N D  a  R E P R E S E N T  X / 0  A N D  Y / O )  

A D D R ,  O R D E R  A D D R ,  O R D E R  A D D R ,  O R D E R  A D D R ,  O R D E R  

0 0 0 9 6 5 1 4 6 0 0 0 2 G  
0 1 2 7 1 5 1 7 8 8 0 1 4 B  
0 0 7 7 1 0 0 0 9 2 8 0 0 B  
0 2 4 2 2 2 0 2 7 7 0 2 9 B  
0 3 2 7 4 4 0 3 4 2 0 3 5 1  
0 4 0 9 0 0 0 0 5 0 0 0 0 a  
0 5 5 9 6 9 1 0 0 9 1 0 2 G  
1 0 5 9 7 1 1 9 7 7 1 0 7 G  
1 1 2 7 4 4 0 3 4 2 1 1 5 1  
1 1 9 2 0 0 1 9 4 4 0 0 0 a  
1 2 5 9 1 5 1 1 9 2 1 2 7 G  
1 3 5 9 4 5 1 3 7 7 1 3 9 B  
1 4 2 7 6 9 1 4 4 2 1 4 5 1  

0 0 2 7 3 5 0 0 0 3 0 0 4 B  
0 1 4 2 2 0 1 9 8 5 0 2 0 1  
0 0 9 2 2 4 1 9 7 7 0 1 9 B  
0 2 9 2 6 9 1 0 1 7 0 2 7 G  
0 3 4 2 1 0 0 3 7 7 0 3 9 B  
0 3 5 9 1 0 1 9 8 9 0 4 2 G  
1 0 0 9 8 0 0 0 0 0 0 0 8 a  
1 0 7 7 1 5 0 4 0 9 1 0 9 B  
1 1 4 2 2 4 0 3 2 7 8 0 0 B  
1 2 0 9 6 9 1 2 2 7 1 2 4 B  
1 2 7 7 7 1 1 9 7 7 1 2 9 B  
1 3 7 7 1 5 1 3 4 2 1 4 0 1  
1 4 4 2 4 4 0 3 4 2 0 3 5 1  

0 0 4 2 T 5 1 2 3 4 0 1 0 I  
0 2 0 9 6 5 0 0 5 9 0 0 7 G  
0 1 9 2 6 9 0 2 2 7 0 2 4 B  
0 2 5 9 1 1 0 3 0 9 0 3 2 G  
0 3 7 7 2 4 1 9 8 5 0 1 9 C  
0 4 2 7 1 6 0 4 4 2 0 5 5 1  
1 0 2 7 2 2 1 9 8 6 1 0 4 B  
1 0 9 2 1 0 0 0 9 2 1 1 0 1  
1 1 5 9 1 0 1 9 8 9 1 4 7 G  
1 2 2 7 9 0 0 0 0 0 0 0 8 a  
1 2 9 2 1 6 1 3 0 9 1 3 5 1  
1 3 4 2 6 9 1 1 9 9 8 0 0 C  
1 4 5 9 2 4 0 3 2 7 8 0 0 B  

0 1 0 9 3 5 0 0 0 3 0 1 2 G  
0 0 5 9 6 9 1 1 9 5 8 0 0 C  
0 2 2 7 2 4 0 0 0 0 0 2 5 1  
0 3 0 9 2 4 1 9 8 4 0 1 9 C  
0 3 9 2 1 5 0 4 0 9 8 0 0 B  
0 4 4 2 0 0 1 5 4 4 0 0 0 a  
1 0 4 2 1 5 0 4 4 2 1 0 5 1  
1 1 0 9 6 9 1 1 2 7 1 1 4 B  
1 4 7 7 1 6 1 1 9 2 1 2 0 1  
1 2 4 2 2 2 1 9 8 6 1 2 5 1  
1 3 0 9 6 9 1 9 4 8 8 0 0 C  
1 4 C 9 1 0 0 0 9 2 1 4 2 G  
1392701951141H 
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VIII. APPENDIX B: T.D.F. lj.0-80 PROGRAM FOR I.B.M. 650 

A. Fourier Series Evaluation on a Grid Spacing 

of l/k-0 or 1/80 of the Unit Cell 

1. Function to be evaluated 

The three dimensional Fourier series for the electron 

density is evaluated in the form 

+ 00 + 00 + 00 

f(xyz) = *Z ^ [A, (hk«) 
h=0 L 

+A2(hkJ>) 

cos 

sin 

2%hx 

2îthx 

cos 

sin 

I
I

 

cos 

cos 

2%^z 

2%fz 

+A3(hk^) sin 2g% hx cos 2%ky sin 2%f z 

+A1.(hki) cos 2ithx sin 2-j-ky sin 2iu?z 

+B1(hk/) sin 2ichx sin 2îcky sin 2n!(z 

+B2(hk/) cos 2ithx cos 2îtky sin 2%S z 

+B3(hki) cos 2athx sin 2i:ky cos 2% i z 

+Br(hkf) sin 2%hx cos 2itky cos 2%fzJ 

t»
 

H
 II A' (hk^) + A (Bk/P) + A (hki) + A (Ski) 

A2 = -A1 (hk;) - A (SkW + A (hkl) + A (hki) 

A3 = -A' (bkn + A (hkJ?) - A (h&P) + A (W) 

il -A' (hkJ?) + A (hk n + A (hk^) - A (Ski) 

td
 

H
 II -B' (hki) - B (BkJ?) + B (hE-0 + B (Ski) 

B2 = B' (bk$) + B (ES^) + B (hEi) + B (SkJ) 

II ff
T 1 

B' (hk^) - B (B&f) - B (hk,/) + B (Ski) 

*k-
B' (hk^) - B (hk^ + B (hki) - B (hU) 
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and where A1 and B' refer to the real and imaginary parts of 

the structure factor, multiplied by the appropriate multi

plicity factor. For general structure factors, the factor is 
O 
fr. For structure factors having n zero indices, the factor 
v 

2l-n 
is — . The special reflections are best handled by leav

ing out the required proportion of the coefficients. 

The evaluation is carried out by successive one dimen

sional summations. The function is evaluated at intervals 

of either 1/80 or l/Ij-O of the unit cell» Two dimensional 

projections can be calculated by stopping after two summa

tions. 

2. Method of evaluation 

The function is evaluated only over x = 0,1/4, y = 0,1/1). 

and z = 0,1/i).. The remainder of the cell is obtained by 

tabular expansion. 

Trigonometric decks containing cos 2îthx and sin 2%hx 

for h = 1,2,...,39 and x = 1/80, 2/80,...,19/80 (or, for the 

I/I4.0 case, x = l/l|0,2/I4.O,. •.,lO/l+O) are loaded onto the drum. 

The program forms the products and sums required for a one 

dimensional summation, The results may be punched in a for

mat suitable for another summation or they may be punched in 

a format suitable for tabulation. If another summation is 

not required the results are punched out with 11 points per 

card. In the 1/80 case, two ranges are required. The first 

range contains the points 0/80,1/80,...,10/80. The second 
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range contains the points 11/80,.».,20/80. It should be 

noted that the h,k and Jl designations of the card fields are 

arbitrary but that the resultant x,y,z designations are de

fined in terms of the h,k,^ designations. It may be more 

efficient to change the h,k,Jt designations in a particular 

problem. 

Since the calculation is to be made with fixed decimal 

point, it may be necessary to use a scaling factor for the 

initial data. The coefficients are read onto the drum as 

xxxx.xxoooo. They are multiplied by 6 figure sin and cos 

(as .xxxxxxoooo). The upper accumulator is then stored. 

The last 4 digits of the product are carried during the summa

tion but are dropped just before the punching operation. 

This leaves a maximum of 6 digits to be fed back for the next 

sum. The decimal point in the cards for tabulation is 

xxxx.xx. The extreme left hand digit should be 0. It is 

carried primarily as an overflow indication. The tabulator 

prints only xxx.xx. 

3. Method of expansion 

The expansion to the remainder of the unit cell is car

ried out on a Type 402 tabulator. The tabulation is based 

on the fact that 2%(hx + may be evaluated in terms 

of the values obtained in the first 1/4 x 1/4 x 1/4 block 

of the unit cell. This is shown in Table 15. 
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Table If?. Transformation of cos and sin by n/1). 

n h even h odd h even h odd 

0 cos 2rchx COS 2%hx sin 2%hx sin 2K hx 

1 cos 2rchx,a -COS 2rchx,a -sin 2ithx,a sin 2tthx'a 

2 COS 271 hx -COS 2ithx sin 2%hx -sin 2%hx 

3 COS 2rchx'a COS 2ichx,a -sin 2ichx'a -sin 2ithx,a 

aNote that x ' = I/I4. - x. 

This expansion requires that the series be broken up 

into subseries during the I.B.M. 65>0 calculation. All terms 

of a given subseries must transform in the same way under a 

coordinate translation of n/% in each direction (n = integer). 

In general the subseries must contain only terms having the 

same form of the trigonometric part and having the same even

ness or oddness of each index* There are 61). possible sub-

series which can occur. If a completely general expansion 

is not required, it may be possible to combine certain sub-

series that transform similarly under the translations that 

are to be used. For a two dimensional summation, the maximum 

number of possible subseries is 8. 

In order to generate these subseries, the detail cards 

must be sorted into subseries groups before a summation is 
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carried out. They must also be sorted, within subseries 

groups, on the indices not being summed over. 

Consequently, by changing the signs of the various sub-

series in the manner shown above, the summation on the lj.02 

can generate the remaining 3/k- cycle in each direction from 

the results of the first 1/4 cycle. Note that, when n = 

2m+ 1, the transformation x' = I/I4. - x requires that the x1 

coordinate represent the lattice point. This means that the 

tabulated coordinates (from 0 to 1/1).) must be translated and 

read in reverse. 

The wiring changes required for the various blocks of 

the unit cell can be made by hand. However, in a full ca

pacity Type 1).02, the various translations may be obtained by 

three, externally mounted, l|pi|t rotary switches. The desired 

translations are then dialed on the switches. In conjunction 

with 1). pilot selectors, each switch determines the proper 

sign of one of the 3 factors that form the subseries. These 

3 signs are then multiplied by the coselectors and used to 

control the counters for algebraic addition or subtraction. 

If it is desired, it can be so arranged that a heading card 

prints a code that designates the required switch setting and 

also tests the switch settings by printing, in the same code, 

the actual switch settings. The use of the heading card was 

found to be inconvenient in practice and no errors have re

sulted from not using this procedure. 
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4* Flow diagram* wiring Information, and speed 

The flow diagram for the T.D.F. 4-0-80 program is given 

in Figure 5. Zero indices are treated in a special manner 

in order to speed up the card reading rate. 

The wiring diagrams for the 650 and lj.02 are given 

in Figures 6 and 7 respectively. The I.B.M. 650 wiring board 

uses storage entry C for input of detail cards, storage exit 

A for output of single coefficient cards, and storage exit C 

for output of multiple coefficient cards. 

The detail cards will be read at a rate of approximately 

100 cards per minute and the output cards will be punched 

at the maximum rate of 100 cards per minute. The internal 

calculations themselves require a negligible amount of time. 

B. Operating Instructions 

1. Card formats 

The formats of the input detail cards at the various 

stages of the calculation are given in Table 16. 

The formats of the multiple coefficient output cards at 

the various stages of the calculation are given in Table 17. 
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loll 

sin 

test for 
sin or cos 

cos 

initialize 

N/ 
evaluate 

£A(cos) 

for all points 

• RD 
detail card 

test for 
change in 
non-summed 
indices 

no 

test for 
zero summed 
index 

test for sin, 
cos, even, odd 

initialize for 
special points 
(x=0, x=l/i(.) 

L  
evaluate 

$ 

for special pts. 

•I 
initialize 
for general 
points 

I  
evaluate 

for general pts. 

punch 11 pts./card 
(last sum) 

^punch 
yes 1 point/card 

zero work 
cells 

modify 
sindex 
test 

Figure 5» Flow diagram for T.D.F. 40-80 
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Figure 6, I.B.M. 650 plug board diagram for the 
T.D.F. 40-80 program 
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Figure 7. I.E.M. I4.O2 plug board diagram for the 
T.D.F. 4-0-80 program 
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- 5 
5 

- 5 
5 

F ! 5 S T (UDAGM15 
5: si 

TRANSFES 20ME £NT».V -- • 
2 O N ! SELECTION EXÎT 
1ST LINE ZONE ENTRY 
; ST 11N t PR-NT ENTRY 
? N D LINE ZONE ENTRY 
2ND LINE PEINT ENTRY 

- 3RD i.1NE ZONE & PRfNT ENTRY -
PRINT SELECTION EXIT 

P V 
- 20 

: o  —  

•  7 0  

- 7 0  

TRANSFER ALFHAMERICAL PRINT ENTRY -
i^—m NORMAL ZONE EMRY* 

SECOND READING —i 5 -
•  • • c * «  c c c c  •5- O tf 55 
J C £— ̂AD°«AD,NG -- J±-

O 
5-

4 b  

-AJ. 

— 20 -

— 20 -

• ?QI 
C 

- 7 0 -

Ù 

45 
- S - -

50 
-i5-
55 

N O R M A l  A L P H A M E R i C A l  P R I N T  E N T R Y  -• * A C • C » •— 
PRINT **ENTRY ^ 

.?!T 

-NUMERICA 
' „ f'tt ' ' 

- 2 0  

6 0 

.2wo A_:„ 
> » * 

OUNTEC EXIT - JLJ_ 

FHÎL!! KTi 
1> 

! ?, t: o iï ! V *—t—1—'—t i *-
:1 1 M»1 PI FM I rW\ 

-CO SELECTORS — 

-25-
65 

' 30— FIRST READING — 
70 7> 

TRANSFER ZONE ENTRY -
CO SELECTORS 

COMPARING ENTRY 
COMPARING EXIT 

25-
25. 
-25-
6 5 ' 

- 2 5 -
65 
-25-

SJ_ 

It 11 
yr 

122-

COMPARING ENTRY 
o c o o •" r o c c c 
TRANSFER ALPHAMERICAL PRINT ENTRY 

NORMAL ZONE ENTRY • IIIMII.I.III. 

30— SECOND READING 
c o o o z c o c c • 

/ C 5 R 7 S ^ 
c o c o c c c c c 

30 THIRD READING 
c o c o ? e r o c c 

70 7 5 
- NORMAL ALPHAMERICAL PRINT ENTRY 
,_feL 41 NUMERICAL 0 R IN T ENT •4 r R / --

-COUNTER EXIT 

FT IN ! I-MNN; ; I FK 
n ' i  ;  i  F F r n n  i  î  p w  

IFI i i". 

JNTER ENTRY ; R 

V- ! 
*r~ 

-CO SELECTORS' 
7 

• COUNTER ENTRY • 

9—? « !« U* !6 Di 
•THIRD READING 

RTN:RNI:FM^L:! !" FHTT>|! ! FHT 

Î I«M I IT ] Î pRT !1ÎTTTTT-; FFTT: I I«|, 

!<• S7 

Tr* 

•THIRD READING-
SS „éa 

i t  I f 61 

CO 
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Table 16. Input detail cards and single coefficient output 
cards 

Contents 
Card 1st 2nd 3rd 
col. sum sum sum Comments 

3.-2 h k A Summation occurs over the 
index in col. 1-2 

3-4 k A X 

5-6 i X y 

7 % ®k a 

8 a °h 

9 °h . °k 

10 /h Ac h 

11 A A /h . 
12 n P* /k 

13-18 Fourier coef A; xxxx 

41-50 10 1009 1030 

51-60 69 0959 1031 

bl™70 23 0977 131)3 

71-80 65 0000 1010 

= 8 if i is even 

^ - 9 if i is odd 

/?. = 8 if cos ETCjx 

= 9 if sin 2it jx 

Sign is overpunched in col. 
18 

x = -. 

These orders are used in the 
program. They must be 
punched into the first sum 
detail cards only if multiple 
coefficient cards are to be 
punched. 
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Table 17. Multiple coefficient output cards 

Card Contents 
col. 2nd sum 3rd sum Comments 

1-2 1 X x switch expands col. 1-2 
y switch expands col. 3-4 

3-4 x y z switch expands card line 

5 x or no x x or no x ne i x first range 
x second range 

6 °je Ch C = 1 for E.G. 2 for O.C.  
7 n ft C = 3 for E.S. if for O.S.  i h k D = blank for O.S.  8 for E.S .  

8 Dk 
D - x for O.C.  x/8 for B.C.  

10 sign of value in 69-74 

11 sign of value in 75-80 

15-20 y = 0,11 z = 0,11 

21-26 y = 1,12 z = 1,12 

• • • The second value is for the 

. . . second range 

69-74 y = 9,20 z  = 9,20 

75-80 y = 10,- z  = 10,-

2. Assembly of program deck 

To place the program in operation, set the console 

switches for normal operation with error switches set to 

stop. The storage entry switches are set at 70 OOOlf xxxx. 
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Computer reset and program start will start the loading of 

the program deck and detail cards. The program deck is made 

up in the following order : 

(a) Drum clear and four-order load routine, 
(This consists of five load cards which must 
be kept in order.), 

(b) Program deck, 
(This deck also contains the orders for single 
point punching and 1/80 interval. These are 
four-order type load cards,J, 

(c) Sine and cosine decks for the desired interval, 
(These are four-order type load cards.), 

(d) Calculate by l/lfO (one control card), 
(This is four-order type load card and is used 
only if 1/40 intervals are desired.), 

(e) Transfer card, 
(This card transfers to the read instruction 
at 0050 of 70 0951 00U.8.), 

(f) Modification cards for type of punching 
desired, 

(g) Detail cards, 
(The input detail cards must be sorted on con
stant indices and then be sorted into subseries^, 

(h) Last card, 
(The program punches on a change of index. The 
last card furnishes such a change so that the 
last set of sums may be punched. It corresponds 
to a detail card with zero indices and calls for 
a sin sin sin product. This leaves the work 
cells set at zero. The program register will 
contain the RD instruction at 0300 ED 70 0951 
0098.). 

In order to rerun for the next sum the storage entry 

switches should be reset to 00 0000 0050. Pressing computer 

reset will transfer control to the read instruction at 0050. 
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The cards in items f, g and h are then run through the machine. 

The cards in items a, b, c, d and e are used only to put the 

program on the drum. 

3• Tabulation 

The final output cards are sorted on columns 4 through 

1 and then sorted into two ranges by sorting on column 5» 

These cards are then tabulated. The tabulator sheet of paper 

is printed in the same format no matter what the setting of 

the three translation switches may be. At the left hand side, 

the contents of cvlumns 1-4 are printed. The third coordinate 

of the point is implied in the position of the column contain

ing the value of the Fourier series for that point. These 

columns are labeled, from left to right, by 0, 1, 2, 3, 4* 5, 

6, 7, 8, 9, 10 for vjhe first range. The second range results 

are tabulated below the first range results. The columns in 

the second range are labeled, from left to right, by 11, 12, 

13, 14* 15» 16, 17, 18, 19, 20. The coordinates for points 

using various translations are obtained in the manner previ

ously discussed. 

4. Empty drum cells 

The following locations are not used in this program: 

1648 

1698 

1748 

1798 

1950 

0896 

0946 

1995 

1348 

1398 

1448 
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1845 

1895 

1945 

1498 

1548 

1598 

1848 

1898 

1948 

1998. 

5- Control card formats 

The drum zero card and the four-order loading routine 

are given in Table 18. 

A card punched with 

69 0952 0953 45 1444 0954 24 n5o 0950 69 0955 0956 

45 1444 0048 24 1150 oo5o 00 0000 0000 00 0000 0000 

in columns 1 through 80 will zero the work cells used in 

storing intermediate sums. This card is not used in ordinary 

operation. 

The calculate by 1/40 control card is a load card 

punched from column 1 to 80 with 

24 1490 1645 20 1496 0300 24 1017 1695 00 0000 1034 

24 0490 1745 21 1496 0300 24 0491 0985 21 1497 0300 . 

The various punch control cards for multiple coefficient 

output are listed below. 

(a) Punch two ranges and both even and odd index re-

69 0952 0953 44 1200 0149 24 0973 0954 69 1195 0955 

24 1942 0956 69 1245 0957 24 1992 oo5o 00 0000 0000 

(b) Punch two ranges and only even index results. 

suits 
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69 0952 0953 44 1200 014.9 24 0973 0954 69 1195 0955 

24 1942 0956 69 1295 0957 24 1992 oo5o 00 0000 0000 

(c) Punch one range and both even and odd Index re

sults. 

69 0952 0953 44 1200 0149 24 0973 0954 69 0955 0956 

71 0977 0650 24 1942 0050 00 0000 0000 00 0000 0000 

(d) Punch one range and only even index results. 

69 0952 0953 44 1200 0149 24 0973 0954 69 0955 0956 

71 0977 0796 24 1942 0050 00 0000 0000 00 0000 0000 

(e) Punch single coefficient cards. These are used if 

it is desired to return to single coefficient output after 

switching to multiple coefficient output has been used. 

There are three cards required. 

Card 1 is 

69 0952 0953 44 0194 0149 24 0973 0954 69 0955 0956 

10 1009 1030 24 0979 0050 00 0000 0000 00 0000 0000 . 

Card 2 is 

69 0952 0953 69 0959 103 1 24 0980 0954 69 0955 0956 

23 0977 1343 24 0981 0050 00 0000 0000 00 0000 0000 . 

Card 3 is 

69 0952 0953 65 0000 1010 24 0982 0050 00 0000 0000 

00 0000 0000 00 0000 0000 00 0000 0000 00 0000 0000 . 

The transfer from four-order load routine card is a non-

load card punched with a zero in each column. 
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Table 18. Drum zero and four-order load routine 

Operation Address 
Field code Data Instruction 

1 00 0001 0000 
2 00 0000 0000 
3 10 0001 8003 
4 61 0008 0007 
5 24 0000 8003 
6 70 0004 0004 
7 69 0006 0005 
8 20 1999 0003 

1 69 0002 0003 
2 69 0952 0951 
3 24 1595 0000 
4 69 0005 0006 
5 70 0984 0050 
6 24 0985 0001 
7 00 0000 0000 
8 00 0000 0000 
1 69 0002 0003 
z 69 0956 0955 
3 24 1695 0000 
4 69 0005 0006 
5 69 0954 0953 
6 24 1645 0001 
7 00 0000 0000 
8 00 0000 0000 
1 69 0002 0003 
2 65 0951 1545 
3 24 098k 0000 
4 69 0005 0006 
5 69 0958 0957 
6 24 1745 0001 
7 00 0000 0000 
8 00 0000 0000 
1 00 0000 0000 
2 00 0000 0000 
3 00 0000 0000 
4 69 0005 0006 
5 45 1595 0952 
6 24 0984 0985 
7 00 0000 0000 
8 00 0000 0000 

Remarks 

drum zero 

(1) 

load load routine 

(2) 

(3) 

(4) 

(5) 
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6. The program deck 

The cards in the program deck are listed in Table 19 

with the contents of each card displayed on one line. The 

trigonometric decks for l/ij.0 interval are listed in Table 

20. The 1/80 interval decks are listed in Table 21. These 

addresses and orders must be made into four-order load cards. 
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T A B L E  1 9 .  P R O G R A M  O R D E R S  F O R  T . D . F *  4 0 - 8 0  ( S Y M B O L S  
*  A N D  a  R E P R E S E N T  X / 0  A N D  Y / O )  

A D D R .  O R D E R  A D D R .  O R D E R  A D D R .  O R D E R  A D D R *  O R D E R  

0 1 9 4 6 9 0 2 4 7 0 2 0 a  
1 8 9 3 9 4 0 5 9 6 0 2 9 H  
0 4 9 4 6 9 0 0 4 7 0 8 5 c  
0 4 4 7 1 0 0 9 9 6 0 4 9 E  
0 8 9 9 4 6 0 6 4 4 0 8 4 D  
0 7 4 4 1 1 8 0 0 1 0 7 9 D  
0 5 4 5 7 1 0 9 7 7 0 9 4 D  
0 3 4 8 1 0 8 0 0 1 0 3 9 H  
0 9 4 9 6 9 1 1 4 4 0 5 9 G  
1 1 9 4 1 5 0 6 9 7 1 2 4 D  
0 7 4 7 1 C 0 9 9 7 0 4 9 E  
1 9 4 3 2 1 1 9 9 6 1 0 0 a  
1 3 9 4 6 5 0 8 4 7 8 0 0 G  
1 4 4 4 1 5 0 8 9 7 8 0 0 B  
0 2 4 8 2 3 0 9 5 4 1 4 9 B  
1 5 9 2 1 5 0 9 7 8 1 5 9 D  
0 3 9 9 2 0 0 9 8 6 0 5 9 E  
0 3 4 7 6 5 0 5 5 0 1 0 3 B  
0 9 9 1 1 1 0 0 4 4 0 4 4 1  
1 0 3 0 1 5 1 0 3 5 8 0 0 B  
1 6 9 3 3 0 0 0 0 4 0 9 5 G  
1 7 4 2 1 6 0 2 9 5 0 5 4 1  
0 5 4 9 6 9 0 9 7 8 0 3 5 a  
1 0 4 8 6 9 0 9 7 9 1 4 4 C  
1 5 4 3 3 5 0 0 0 2 0 6 4 1  
0 6 9 9 6 9 0 9 8 0 0 2 4 F  
1 5 9 3 6 9 0 3 4 6 0 7 4 1  
0 3 9 6 0 0 0 5 5 0 0 0 0 a  
0 2 9 4 2 3 0 9 7 9 0 3 4 D  
0 4 4 6 1 5 1 5 0 0 0 7 4 F  
0 4 9 6 2 3 0 9 7 8 0 4 0 a  
0 4 4 5 2 0 0 5 5 0 1 0 3 B  
0 0 9 5 6 9 0 9 5 8 0 9 6 1  
0 9 7 3 4 4 0 1 9 4 0 1 4 1  
0 0 4 6 9 1 0 0 9 9 0 3 0 a  
0 9 7 4 2 0 0 9 9 6 1 0 4 1  
1 0 9 9 6 5 1 0 2 5 1 0 9 A  
1 1 4 1 1 5 1 1 4 6 1 1 4 a  
1 1 9 0 2 0 1 1 9 6 1 2 4 1  
1 2 9 9 6 5 1 0 2 5 1 2 9 A  
1 3 4 1 1 5 1 3 4 6 1 3 4 a  
1 3 9 0 2 0 1 3 9 6 1 4 4 1  
1 4 9 9 6 5 1 0 2 5 1 4 9 A  
1 5 4 1 1 5 1 5 4 6 1 5 4 a  

0 2 4 7 0 0 0 0 0 0 0 0 8 a  
0 2 9 6 1 6 0 4 4 4 0 5 9 F  
0 0 4 7 4 4 0 3 4 8 0 9 4 1  
0 9 0 0 2 1 0 9 8 4 0 5 9 D  
0 6 4 4 1 1 0 4 9 7 0 6 9 D  
0 7 9 4 1 0 0 4 9 7 0 5 4 E  
0 9 4 4 1 0 0 9 8 4 0 9 9 D  
0 3 9 8 1 0 0 6 4 5 0 9 9 1  
1 1 4 4 4 4 0 3 4 8 0 9 5 a  
0 6 9 7 0 0 0 0 0 0 1 0 0 a  
0 9 5 0 6 5 1 3 4 4 8 0 0 B  
0 7 9 7 4 5 1 0 5 0 1 3 9 D  
0 8 4 7 2 1 0 9 9 7 1 1 0 a  
0 8 9 7 2 1 2 0 4 7 1 1 0 a  
1 4 9 2 3 0 0 0 0 2 0 3 4 1  
1 6 4 2 9 4 0 3 9 9 0 2 9 G  
0 5 9 5 6 9 1 5 4 4 0 3 9 G  
0 5 5 0 6 9 0 9 9 6 8 0 0 C  
0 0 4 4 2 4 0 9 8 5 0 9 9 A  
1 0 3 5 0 0 0 0 5 0 0 0 0 a  
1 3 4 3 3 0 0 0 0 4 1 3 9 C  
0 2 9 5 0 0 0 0 0 0 0 0 0 H  
0 4 0 0 6 5 1 0 3 7 0 0 9 F  
1 4 4 3 3 0 0 0 0 4 0 1 4 F  
0 6 4 9 4 6 1 8 4 2 1 8 9 B  
0 2 4 6 2 3 0 9 8 0 1 8 9 D  
0 3 4 6 2 3 0 9 7 8 1 6 9 B  
0 2 4 4 1 5 0 5 5 0 1 0 3 B  
0 3 4 4 6 9 0 9 8 0 0 3 9 D  
1 5 0 0 0 0 0 0 0 0 1 0 0 a  
0 3 9 5 2 4 0 3 5 0 1 8 4 C  
0 0 5 0 7 0 0 9 5 1 0 0 4 H  
0 9 6 9 2 4 0 9 7 8 0 1 4 1  
0 1 4 9 6 0 0 9 5 1 1 0 0 E  
0 0 9 9 6 5 0 9 6 0 0 9 6 F  
1 0 4 9 6 5 1 0 2 5 1 0 4 A  
1 0 9 1 1 5 1 0 9 6 1 0 9 a -
1 1 4 0 2 0 1 1 4 6 1 1 9 1  
1 2 4 9 6 5 1 0 2 5 1 2 4 A  
1 2 9 1 1 5 1 2 9 6 1 2 9 a  
1 3 4 0 2 0 1 3 4 6 1 3 9 1  
1 4 4 9 6 5 1 0 2 5 1 4 4 A  
1 4 9 1 1 5 1 4 9 6 1 4 9 a  
1 5 4 0 2 0 1 5 4 6 1 5 9 1  

0 2 0 0 2 4 0 9 8 6 0 8 0 a  
0 4 4 4 0 0 0 0 0 0 1 0 0 a  
0 8 5 0 2 4 1 0 4 4 0 5 4 D  
0 5 9 4 1 1 6 0 0 1 8 0 0 B  
0 4 9 7 0 0 0 0 0 0 0 0 0 A  
0 8 4 4 2 1 0 9 8 5 0 8 9 D  
0 9 9 4 1 1 0 5 4 7 1 0 4 D  
0 9 9 9 1 5 1 0 9 4 0 9 0 a  
0 5 9 7 2 4 1 0 4 4 0 6 4 G  
1 2 4 4 2 0 0 9 7 8 1 2 9 D  
1 3 4 4 2 1 0 9 9 6 1 0 0 a  
1 0 5 0 1 5 1 9 9 3 8 0 0 B  
1 1 0 0 1 6 1 4 9 4 1 1 5 a  
1 2 0 0 6 5 0 9 7 7 1 4 4 B  
0 3 4 9 1 5 8 0 0 1 1 5 4 B  
0 2 9 7 1 6 0 2 4 5 0 3 9 1  
1 5 4 4 2 3 0 9 7 8 0 4 0 a  
1 0 3 2 1 0 1 0 3 6 8 0 0 B  
0 4 4 9 4 4 0 9 5 5 1 4 4 E  
1 0 3 1 2 2 1 0 3 7 8 0 0 A  
1 3 9 3 3 5 0 0 0 2 0 4 9 1  
1 7 9 2 1 5 0 3 4 5 0 5 4 1  
0 0 9 6 1 5 0 5 9 9 8 0 0 B  
0 1 4 6 2 3 0 9 7 9 1 4 9 C  
1 8 4 2 1 6 0 2 9 5 0 6 9 1  
0 6 0 0 6 6 0 9 8 6 0 2 9 F  
0 7 4 9 2 4 0 3 5 0 1 6 4 C  
1 6 9 2 6 5 8 0 0 3 0 7 9 1  
0 3 9 4 2 3 0 9 8 0 0 9 4 H  
0 8 4 9 2 0 0 9 8 6 1 7 9 C  
1 8 4 3 6 5 0 5 4 6 0 4 4 E  
0 3 0 0 7 0 0 9 5 1 0 0 9 H  
0 0 9 8 6 0 0 9 5 2 0 9 6 E  
1 0 0 5 6 9 0 9 5 8 1 0 1 A  
0 9 6 6 2 0 1 0 2 5 0 9 8 G  
1 0 4 1 1 5 1 0 4 6 1 0 4 a  
1 0 9 0 2 0 1 0 9 6 1 1 4 1  
1 1 9 9 6 5 1 0 2 5 1 1 9 A  
1 2 4 1 1 5 1 2 4 6 1 2 4 a  
1 2 9 0 2 0 1 2 9 6 1 3 4 1  
1 3 9 9 6 5 1 0 2 5 1 3 9 A  
1 4 4 1 1 5 1 4 4 6 1 4 4 a  
1 4 9 0 2 0 1 4 9 6 1 5 4 1  
1 5 9 9 6 5 1 0 2 5 1 5 9 A  

0 8 0 0 6 5 0 9 7 8 1 8 9 C  
0 5 9 6 2 0 0 9 7 8 0 4 9 D  
0 5 4 4 6 5 0 4 4 7 0 9 0 a  
0 4 9 5 4 4 0 8 9 9 1 3 4 E  
0 6 9 4 2 1 0 9 8 5 0 7 4 D  
0 8 9 4 1 1 8 0 0 1 0 5 4 E  
0 5 4 7 0 0 0 0 2 0 0 0 0 a  
1 0 9 4 0 0 0 0 5 0 0 0 0 a  
0 6 4 7 6 5 0 9 7 8 1 1 9 D  
1 2 9 4 6 5 0 7 4 7 0 9 0 a  
1 0 0 0 1 6 1 9 4 3 0 7 9 G  
1 9 9 3 2 1 2 0 4 6 1 0 0 a  
1 4 9 4 2 1 1 9 9 7 1 1 0 a  
1 4 4 2 6 9 8 0 0 3 0 2 4 H  
1 5 4 2 3 5 0 0 0 6 1 5 9 B  
0 2 4 5 0 0 0 0 0 0 1 0 0 a  
0 3 9 7 2 4 0 3 5 0 0 3 4 G  
1 0 3 6 2 4 0 9 7 7 0 9 9 A  
1 0 0 9 2 4 0 9 8 6 0 9 9 A  
1 0 1 0 6 9 0 9 7 7 1 6 9 C  
0 4 9 9 4 6 1 7 4 2 1 7 9 B  
0 3 4 5 0 0 0 0 0 0 0 0 0 1  
0 5 9 9 0 0 0 0 5 0 0 0 3 H  
1 4 9 3 3 0 0 0 0 4 1 5 4 C  
1 8 9 2 1 5 0 3 4 5 0 6 9 1  
0 2 9 6 2 0 0 9 8 6 1 5 9 C  
1 6 4 3 6 5 0 3 9 6 0 2 4 D  
0 7 9 9 6 9 0 9 7 9 0 2 9 D  
0 6 5 0 6 7 0 9 8 6 1 7 4 C  
1 7 9 3 6 9 0 4 9 6 0 3 9 E  
0 5 4 6 6 9 0 9 9 7 8 0 0 C  
0 9 7 1 2 1 0 9 7 7 0 0 9 E  
0 9 6 5 1 1 0 9 6 8 0 9 7 C  
1 0 1 1 4 5 0 9 6 4 0 0 4 F  
0 9 8 7 1 5 0 9 9 6 0 9 7 D  
1 0 4 0 2 0 1 0 4 6 1 0 9 1  
1149-6510  25  114A 
1 1 9 1 1 5 1 1 9 6 1 1 9 a  
1 2 4 0 2 0 1 2 4 6 1 2 9 1  
1 3 4 9 6 5 1 0 2 5 1 3 4 A  
1 3 9 1 1 5 1 3 9 6 1 3 9 a  
1 4 4 0 2 0 1 4 4 6 1 4 9 1  
1549651025154A 
1 5 9 1 1 5 1 5 9 6 1 5 9 a  
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TABLE 19. CONTINUED 

A D D R .  O R D E R  

1 5 9 0 2 0 1 5 9 6 1 6 4 1  
1 6 9 9 6 5 1 0 2 5 1 6 9 A  
1741151746174a  
1 7 9 0 2 0 1 7 9 6 1 8 4 1  
1 8 9 9 6 5 1 0 2 5 1 8 9 A  
1 9 4 1 1 5 1 9 4 6 1 9 4 c  
1 9 9 0 2 0 1 9 9 6 0 3 0 a  
1 0 2 7 1 5 0 0 9 4 0 1 9 1  
1 0 9 3 6 5 0 9 9 6 1 0 0 B  
1 0 0 6 1 0 0 9 6 3 1 0 1 G  
C 9 9 3 1 9 0 0 4 0 0 0 4 C  
1 0 0 3 1 5 0 9 6 0 0 9 8 H  
1 0 1 9 9 4 1 0 2 3 1 0 2 F  
0 1 9 8 2 0 1 0 1 5 1 0 2 D  
1 0 4 2 1 5 0 1 4 5 0 2 4 1  
0 1 9 7 6 0 0 9 5 1 1 0 1 G  
1 0 2 9 6 9 1 0 3 3 1 0 3 H  
1 0 0 4 3 0 0 0 0 1 8 0 0 B  
0 7 5 0 6 9 0 9 5 8 1 0 1 H  
1 1 9 3 6 5 1 9 9 7 1 1 9 B  
1 1 9 2 1 5 0 9 6 0 1 3 9 B  
1 3 9 2 2 0 1 9 9 7 1 0 3 D  
0 0 4 9 2 0 C 9 5 4 1 0 0 G  
0 1 9 2 1 0 1 1 9 6 0 1 9 a  
0 3 9 2 1 0 1 3 9 6 0 3 9 a  
0 5 9 2 1 0 1 5 9 6 0 5 9 a  
0 7 9 2 1 0 1 7 9 6 0 7 9 a  
0 0 4 3 1 0 1 0 4 7 0 0 4 A  
0 2 4 3 1 0 1 2 4 7 0 2 4 A  
0443101447044A 
0 6 4 3 1 0 1 6 4 7 0 6 4 A  
0 8 4 3 1 0 1 8 4 7 0 8 4 A  
0 0 4 1 2 1 1 0 4 7 1 0 0 A  
064121164710OA 
0441211447100A 
0 2 4 1 2 1 1 2 4 7 1 0 0 A  
0  84121184  7100A 
1 5 9 4 9 2 0 9 4 7 1 2 5 a  
0 4 9 8 1 6 0 6 9 5 1 3 0 a  
0 5 9 8 0 0 0 0 0 8 0 0 6 a  
0148961794019F  
1 3 5 0 9 6 1 8 4 4 0 6 4 F  
0646161450101B 
0 9 4 8 6 5 0 9 7 8 1 0 4 E  
0 9 4 5 0 0 0 0 8 0 0 0 0 a  

A D D R .  O R D E R  A D D R ,  ORDER A D D R .  O R D E R  

1 6 4 0 2 0 1 6 4 6 1 6 9 1  
1 7 4 9 6 5 1 0 2 5 1 7 4 A  
1 7 9 1 1 5 1 7 9 6 1 7 9 0  
1 8 4 Q 2 0 1 8 4 6 1 8 9 I  
1 9 4 9 6 5 1 0 2 5 1 9 4 A  
1 9 9 1 1 5 1 9 9 6 1 9 9 a  
1 0 2 0 6 6 8 0 0 3 1 0 2 G  
0 9 7 6 2 0 1 0 3 7 1 0 9 C  
0 2 9 9 6 0 0 9 5 1 1 0 0 F  
0 9 9 0 1 5 0 9 9 3 0 0 9 G  
0 1 4 4 6 5 0 9 9 7 1 0 0 C  
1 0 0 8 1 0 0 9 6 3 1 0 1 G  
1 0 4 3 1 9 1 0 9 0 0 0 4 B  
1 0 2 6 6 6 8 0 0 3 1 0 4 B  
1 0 2 1 2 0 1 0 3 7 0 1 9 G  
1 0 1 3 3 0 0 0 0 2 1 0 2 1  
0 1 9 5 6 5 8 0 0 1 1 0 0 D  
0 2 5 0 6 9 0 9 5 8 1 0 1 F  
1 1 4 3 6 5 1 9 9 6 1 1 4 B  
1 1 4 2 1 5 0 9 6 0 1 3 4 B  
1 3 4 2 2 0 1 9 9 6 1 0 3 D  
0 0 4 5 0 0 0 0 5 0 0 0 5 a  
0 1 4 2 1 0 1 1 4 6 0 1 4 a  
0 3 4 2 1 0 1 3 4 6 0 3 4 a  
0 5 4 2 1 0 1 5 4 6 0 5 4 a  
0 7 4 2 1 0 1 7 4 6 0 7 4 a  
0 9 4 2 1 0 1 9 4 6 0 9 4 a  
0 1 9 3 1 0 1 1 9 7 Q 1 9 A  
0 3 9 3 1 0 1 3 9 7 0 3 9 A  
0 5 9 3 1 0 1 5 9 7 0 5 9 A  
0 7 9 3 1 0 1 7 9 7 0 7 9 A  
0 9 4 0 2 1 1 9 4 6 0 3 0 a  
0 1 9 1 2 1 1 1 9 7 1 0 0 A  
0 7 9 1 2 1 1 7 9 7 1 0 0 A  
0 5 9 1 2 1 1 5 9 7 1 0 0 A  
0 3 9 1 2 1 1 3 9 7 1 0 0 6  
0 6 4 5 0 0 0 0 0 1 0 0 0 a  
0 4 4 8 0 0 0 0 0 8 0 0 7 a  
1 6 9 4 1 6 0 5 9 8 1 3 0 a  
1 7 4 4 9 3 0 1 4 8 1 3 5 a  
0 1 9 6 1 6 1 4 0 0 1 0 1 B  
0 6 9 8 0 0 0 0 8 0 0 6 0 a  
0 7 4 8 6 5 0 9 8 6 0 7 9 E  
1 9 4 4 9 6 1 9 9 2 1 7 5 a  
1650200986194B 

1 6 4 9 6 5 1 0 2 5 1 6 4 A  
1 6 9 1 1 5 1 6 9 6 1 6 9 a  
1 7 4 0 2 0 1 7 4 6 1 7 9 1  
1 8 4 9 6 5 1 0 2 5 1 8 4 A  
1 8 9 1 1 5 1 8 9 6 1 8 9 a  
1 9 4 0 2 0 1 9 4 6 1 9 9 1  
0 9 6 4 9 1 0 9 6 7 1 0 1 1  
0 0 9 4 1 9 0 0 4 0 0 0 4 B  
1 0 0 2 1 5 0 9 6 0 1 0 3 1  
0 9 6 3 0 0 0 0 0 1 0 0 0 a  
0 0 9 7 2 0 1 0 1 5 0 9 7 E  
0 9 8 8 2 0 0 9 9 7 0 1 5 a  
1 0 2 3 6 6 8 0 0 3 0 9 8 1  
1 0 2 4 2 0 1 0 3 7 0 1 4 G  
0 1 4 5 1 9 1 0 9 0 0 0 4 C  
1 0 1 7 1 9 1 0 2 8 1 0 1 C  
1 0 3 3 0 0 0 0 0 0 0 0 0 a  
0 0 0 0 0 0 C 3 C 0 1 0 3 D  
1 0 1 6 9 4 1 1 4 3 1 1 9 C  
1 2 4 3 6 5 1 9 9 6 1 2 4 B  
1 2 4 2 1 6 0 9 6 0 1 3 4 B  
1 0 3 4 6 5 1 0 3 7 0 9 9 B  
1 0 0 7 6 0 0 9 6 0 1 C 1 E  
0 2 4 2 1 0 1 2 4 6 0 2 4 a  
0 4 4 2 1 0 1 4 4 6 0 4 4 a  
0 6 4 2 1 0 1 6 4 6 0 6 4 a  
0 8 4 2 1 0 1 8 4 6 0 8 4 a  
0 0 9 3 1 0 1 0 9 7 0 0 9 A  
0 2 9 3 1 0 1 2 9 7 0 2 9 A  
0 4 9 3 1 0 1 4 9 7 0 4 9 A  
0 6 9 3 1 0 1 6 9 7 0 6 9 A  
0 8 9 3 1 0 1 8 9 7 0 3 9 A  
0 0 9 1 2 1 1 0 9 7 1 0 0 A  
0 6 9 1 2 1 1 6 9 7 1 0 0 A  
0 4 9 1 2 1 1 4 9 7 1 0 0 A  
0 2 9 1 2 1 1 2 9 7 1 0 0 A  
0 8 9 1 2 1 1 8 9 7 1 0 0 A  
0947951644Q49H 
0 6 9 5 0 0 0 0 0 9 0 0 6 a  
0 7 4 5 0 0 0 0 0 9 0 0 5 a  
1 7 9 4 1 6 0 6 4 8 1 0 1 B  
1 4 0 0 0 0 0 0 9 0 0 6 0 a  
1 4 5 0 0 0 0 0 9 0 0 5 0 a  
1 0 4 5 9 1 0 9 9 8 1 7 0 a  
1 6 0 0 1 5 0 9 9 5 1 6 5 a  

1641151646164a  
1 6 9 0 2 0 1 6 9 6 1 7 4 1  
1 7 9 9 6 5 1 0 2 5 1 7 9 A  
1 8 4 1 1 5 1 8 4 6 1 8 4 a  
1 8 9 0 2 0 1 8 9 6 1 9 4 1  
1 9 9 9 6 5 1 0 2 5 1 9 9 A  
0 9 6 7 9 4 1 0 2 0 1 0 2 B  
0 1 9 9 2 0 1 0 1 5 0 9 7 F  
1 0 3 9 2 0 0 9 9 6 0 2 9 1  
1 0 2 2 6 6 8 0 0 3 0 9 9 a  
0 9 7 5 2 0 1 0 3 7 0 1 4 D  
0 1 5 0 6 0 0 9 5 3 1 0 0 H  
0 9 8 9 1 5 1 0 4 3 0 1 9 H  
0 1 4 7 6 0 0 9 5 1 1 0 1 G  
0 2 4 9 2 0 1 0 1 5 1 0 2 A  
1 0 2 8 0 0 0 0 0 0 0 0 2 E  
1 0 3 8 2 3 1 0 9 2 0 1 9 E  
0 5 0 0 0 0 0 0 0 0 1 0 3 D  
1 0 1 8 9 4 1 2 4 3 1 2 9 C  
1 2 9 3 6 5 1 9 9 7 1 2 9 B  
1 2 9 2 1 6 0 9 6 0 1 3 9 B  
0 9 9 2 1 5 0 0 4 5 0 0 4 1  
Ù 0 9 2 1 0 1 0 9 6 0 0 9 a  
0 2 9 2 1 0 1 2 9 6 0 2 9 a  
0 4 9 2 1 0 1 4 9 6 0 4 9 a  
0 6 9 2 1 0 1 6 9 6 0 6 9 a  
0 8 9 2 1 0 1 8 9 6 0 8 9 a  
0 1 4 3 1 0 1 1 4 7 0 1 4 A  
0 3 4 3 1 0 1 3 4 7 0 3 4 A  
0 5 4 3 1 0 1 5 4 7 0 5 4 A  
0 7 4 3 1 0 1 7 4 7 0 7 4 A  
0 9 4 3 1 0 1 9 4 7 0 9 4 A  
0 1 4 1 2 1 1 1 4 7 1 0 0 A  
0741211747100A 
0 5 4 1 2 1 1 5 4 7 1 0 0 A  
0 3 4 1 2 1 1 3 4 7 1 0 0 A  
0 9 4 1 2 1 1 9 4 7 0 3 0 a  
1 6 4 4 1 6 0 4 4 8 1 3 0 a  
1 2 5 0 9 5 1 6 9 4 0 5 4 H  
1 3 0 0 6 9 8 0 0 2 1 7 4 D  
0 6 4 8 0 0 0 0 8 0 0 7 0 a  
1 8 4 4 1 6 0 6 9 8 1 0 1 B  
1 8 9 4 9 1 0 7 4 8 1 5 5 a  
0 9 9 8 6 5 0 9 8 6 1 9 4 D  
0 9 9 5 0 0 0 0 9 0 0 0 0 a  
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T A B L E  19. C O N T I N U E D  

A D D R .  O R D E R  

0 8 4 8 0 0 0 0 0 9 0 0 0 a  
0 7 9 5 1 5 0 7 9 8 0 6 9 F  
1 7 5 0 1 5 1 0 9 8 1 9 9 G  
1 1 4 8 1 6 1 0 9 8 1 4 9 E  
1 8 0 0 1 6 0 9 9 5 1 8 5 a  
1 9 0 0 1 6 0 8 4 8 0 8 4 1  
0 9 6 2 2 1 0 9 6 8 0 9 7 A  
0 9 7 2 2 0 1 0 3 7 0 9 9 B  
0 1 9 0 2 1 1 1 9 6 1 0 0 A  
0 3 9 0 2 1 1 3 9 6 1 0 0 A  
0 5 9 0 2 1 1 5 9 6 1 0 0 A  
0 7 9 0 2 1 1 7 9 6 1 0 0 A  
0 5 4 8 1 6 0 7 4 5 1 3 0 a  
0 9 7 8 0 0 0 0 8 8 8 8 8 H  
0 9 8 2 6 5 0 0 0 0 1 0 1 a  
1 1 9 5 7 1 0 9 7 7 0 6 0 a  
1 4 4 5 1 5 1 2 9 8 0 9 5 F  
1 7 5 0 1 5 1 0 9 8 1 4 9 E  

A D D R .  O R D E R  

0 6 9 6 6 9 0 9 7 8 0 8 9 E  
0 7 9 8 0 0 0 0 0 8 0 0 0 a  
1 0 9 8 0 0 0 0 1 0 0 0 0 a  
0 7 4 6 6 9 8 0 0 2 1 9 9 D  
1 8 5 0 6 9 8 0 0 2 1 1 4 E  
1 0 1 2 6 9 8 0 0 2 1 6 4 8  
0 0 4 2 1 C 1 0 4 6 0 0 4 O '  
0 0 4 0 2 1 1 0 4 6 1 0 0 A  
0 2 4 0 2 1 1 2 4 6 1 0 0 A  
0 4 4 0 2 1 1 4 4 6 1 0 0 A  
0 6 4 0 2 1 1 6 4 6 1 0 0 A  
0 8 4 0 2 1 1 8 4 6 1 0 0 A  
1 7 4 3 9 4 0 4 4 6 0 7 9 F  
0 9 7 9 1 0 1 0 0 9 1 0 3 a  
1 4 9 5 2 0 0 9 8 6 1 9 9 B  
1 2 4 5 7 1 0 9 7 7 0 6 5 a  
1 2 4 5 7 1 0 9 7 7 0 6 5 a  
1 4 9 5 2 0 0 9 8 6 1 9 9 B  

A D D R .  ORDER 

0 8 9 5 9 1 0 8 9 8 1 6 0 a  
1 5 5 0 6 5 0 9 8 6 0 8 4 E  
1 7 0 0 6 5 0 9 8 6 1 0 9 E  
1 9 9 4 9 6 1 1 9 8 1 8 0 a  
1 1 4 5 9 5 1 2 4 8 1 9 0 a  
1 1 5 0 4 5 1 4 4 4 0 0 4 H  
1 0 0 1 6 5 0 9 5 4 0 9 6 A  
0 0 9 0 2 1 1 0 9 6 1 0 0 A  
0 2 9 0 2 1 1 2 9 6 1 0 0 A  
0 4 9 0 2 1 1 4 9 6 1 0 0 A  
0 6 9 0 2 1 1 6 9 6 1 0 0 A  
0 8 9 0 2 1 1 8 9 6 1 0 0 A  
0 8 4 6 2 4 0 5 5 0 0 9 5 a  
0 9 8 0 6 9 0 9 5 9 1 0 3 A  
1 3 4 5 4 6 1 3 9 5 0 9 4 D  
1 2 9 5 7 1 0 9 7 7 0 7 9 F  
1 2 9 5 7 1 0 9 7 7 0 7 9 F  

A D D R .  O R D E R  

0 8 9 8 1 5 0 9 4 5 1 6 5 a  
0 8 4 5 1 5 0 8 4 8 0 6 9 F  
1 0 9 5 9 6 1 1 4 8 1 4 9 E  
1 1 9 8 1 6 0 9 4 5 1 8 5 a  
1 2 4 8 1 6 0 7 9 8 0 8 4 1  
0 0 4 8 6 0 0 9 5 2 0 9 6 S  
0 9 6 1 2 0 1 0 1 5 0 9 7 B  
0 1 4 0 2 1 1 1 4 6 1 0 0 A  
0 3 4 0 2 1 1 3 4 6 1 0 0 A  
0 5 4 0 2 1 1 5 4 6 1 0 0 A  
0 7 4 0 2 1 1 7 4 6 1 0 0 A  
0 7 9 6 6 9 0 9 7 0 0 8 4 F  
0 9 7 0 6 9 0 9 9 6 8 0 0 C  
0 9 8 1 2 3 0 9 7 7 1 3 4 C  
1 3 9 5 1 0 0 4 9 7 0 9 4 D  
1 2 9 8 0 0 0 0 5 0 0 0 0 a  
1 2 9 8 0 0 0 0 5 0 0 0 0 a  
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TABLE 20. CONTINUED 

A D D R ,  O R D E R  

1 2 7 1 7 0 7 1 0 7 0 0 0 a  
1 2 7 5 7 0 7 1 0 7 0 0 0 *  
1 2 7 9 7 0 7 1 0 7 0 0 0 a  
1 2 8 3 7 0 7 1 0 7 0 0 0 *  
1 2 8 7 7 0 7 1 0 7 0 0 0 a  
1 3 0 2 9 5 1 0 5 7 0 0 0 *  
1 3 0 6 5 8 7 7 8 5 0 0 0 a  
1 3 1 0 0 0 0 0 0 0 0 0 0 *  
1 3 1 4 5 8 7 7 8 5 0 0 0 *  
1 3 1 8 9 5 1 0 5 7 0 0 0 a  
1 3 2 2 9 5 1 0 5 7 0 0 0 *  
1 3 2 6 5 8 7 7 8 5 0 0 0 a  
1 3 3 0 0 0 0 0 0 0 0 0 0 *  
1 3 3 4 5 8 7 7 8 5 0 0 0 *  
1 3 3 8 9 5 1 0 5 7 0 0 0 a  
1 3 5 3 1 5 6 4 3 4 0 0 0 a  
1 3 5 7 9 8 7 6 8 8 0 0 0 *  
1 3 6 1 4 5 3 9 9 0 0 0 0 a  
1 3 6 5 7 0 7 1 0 7 0 0 0 a  
1 3 6 9 8 9 1 0 0 7 0 0 0 *  
1 3 7 3 1 5 6 4 3 4 0 0 0 *  
1 3 7 7 9 8 7 6 8 8 0 0 0 a  
1 3 8 1 4 5 3 9 9 0 0 0 0 *  
1 3 8 5 7 0 7 1 0 7 0 0 0 *  
1 3 8 9 8 9 1 0 0 7 0 0 0 b  
1 4 0 4 9 5 1 0 5 7 0 0 0 a  
1 4 0 8 5 8 7 7 8 5 0 0 0 a  
1 4 1 2 5 8 7 7 8 5 0 0 0 *  
1 4 1 6 9 5 1 0 5 7 0 0 0 *  
1 4 2 0 0 0 0 0 0 0 0 0 0 a  
1 4 2 4 9 5 1 0 5 7 0 0 0 a  
1 4 2 8 5 8 7 7 8 5 0 0 0 a  
1 4 3 2 5 8 7 7 8 5 0 0 0 *  
1 4 3 6 9 5 1 0 5 7 0 0 0 *  
1 4 5 1 9 8 7 6 8 8 0 0 0 *  
1 4 5 5 7 0 7 1 0 7 0 0 0 *  
1 4 5 9 1 5 6 4 3 4 0 0 0 *  
1 4 6 3 4 5 3 9 9 0 0 0 0 a  
1 4 6 7 8 9 1 0 0 7 0 0 0 a  
1 4 7 1 9 8 7 6 8 8 0 0 0 a  
1 4 7 5 7 0 7 1 0 7 0 0 0 a  
1 4 7 9 1 5 6 4 3 4 0 0 0 a  
1 4 8 3 4 5 3 9 9 0 0 0 0 *  
1 4 8 7 8 9 1 0 0 7 0 0 0 *  
1502000000000*  

ADDR. ORDER ADDR, ORDER ADDR, ORDER 

1 2 7 4 0 0 0 0 0 0 0 0 0 a  
1 2 7 8 0 0 0 0 0 0 0 0 0 *  
1 2 8 2 0 0 0 0 0 0 0 0 0 a  
1 2 8 6 0 0 0 0 0 0 0 0 0 *  
1 3 0 1 8 0 9 0 1 7 0 0 0 *  
1 3 0 5 9 9 9 9 9 9 0 0 0 a  
1 3 0 9 8 0 9 0 1 7 0 0 0 *  
1 3 1 3 3 0 9 0 1 7 0 0 0 a  
1 3 1 7 3 0 9 0 1 7 0 0 0 a  
1 3 2 1 8 0 9 0 1 7 0 0 0 *  
1 3 2 5 9 9 9 9 9 9 0 0 0 a  
1 3 2 9 8 0 9 0 1 7 0 0 0 *  
1 3 3 3 3 0 9 0 1 7 0 0 0 a  
1 3 3 7 3 0 9 0 1 7 0 0 0 a  
1 3 5 2 8 0 9 0 1 7 0 0 0 *  
1 3 5 6 3 0 9 0 1 7 0 0 0 *  
1 3 6 0 9 9 9 9 9 9 0 0 0 a  
1 3 6 4 3 0 9 0 1 7 0 0 0 *  
1 3 6 8 8 0 9 0 1 7 0 0 0 *  
1 3 7 2 8 0 9 0 1 7 0 0 0 a  
1 3 7 6 3 0 9 0 1 7 0 0 0 a  
1 3 8 0 9 9 9 9 9 9 0 0 0 *  
1 3 8 4 3 0 9 0 1 7 0 0 0 a  
1 3 8 8 8 0 9 0 1 7 0 0 0 a  
1 4 0 3 5 8 7 7 8 5 0 0 0 a  
1 4 0 7 5 8 7 7 8 5 0 0 0 *  
1 4 1 1 9 5 1 0 5 7 0 0 0 *  
1 4 1 5 0 0 0 0 0 0 0 0 0 a  
1 4 1 9 9 5 1 0 5 7 0 0 0 a  
1 4 2 3 5 8 7 7 8 5 0 0 0 a  
1 4 2 7 5 8 7 7 8 5 0 0 0 *  
1 4 3 1 9 5 1 0 5 7 0 0 0 *  
1 4 3 5 0 0 0 0 0 0 0 0 0 a  
1 4 3 9 9 5 1 0 5 7 0 0 0 a  
1 4 5 4 5 8 7 7 8 5 0 0 0 a  
1 4 5 8 9 5 1 0 5 7 0 0 0 a  
1 4 6 2 9 5 1 0 5 7 0 0 0 a  
1 4 6 6 5 8 7 7 8 5 0 0 0 a  
1 4 7 0 0 0 0 0 0 0 0 0 0 *  
1 4 7 4 5 8 7 7 8 5 0 0 0 *  
1 4 7 8 9 5 1 0 5 7 0 0 0 *  
1 4 8 2 9 5 1 0 5 7 0 0 0 *  
1 4 8 6 5 8 7 7 8 5 0 0 0 *  
1 5 0 1 9 9 9 9 9 9 0 0 0 *  
1 5 0 5 9 9 9 9 9 9 0 0 0 *  

1 2 7 2 9 9 9 9 9 9 0 0 0 a  
1 2 7 6 9 9 9 9 9 9 0 0 0 *  
1 2 8 0 9 9 9 9 9 9 0 0 0 a  
1 2 8 4 9 9 9 9 9 9 0 0 0 *  
1 2 8 8 9 9 9 9 9 9 0 0 0 a  
1 3 0 3 3 0 9 0 1 7 0 0 0 *  
1 3 0 7 3 0 9 0 1 7 0 0 0 *  
1 3 1 1 8 0 9 0 1 7 0 0 0 a  
1 3 1 5 9 9 9 9 9 9 0 0 0 *  
1 3 1 9 8 0 9 0 1 7 0 0 0 a  
1 3 2 3 3 0 9 0 1 7 0 0 0 *  
1 3 2 7 3 0 9 0 1 7 0 0 0 *  
1 3 3 1 8 0 9 0 1 7 0 0 0 a  
1 3 3 5 9 9 9 9 9 9 0 0 0 *  
1 3 3 9 8 0 9 0 1 7 0 0 0 a  
1 3 5 4 9 5 1 0 5 7 0 0 0 a  
1 3 5 8 5 8 7 7 6 5 0 0 0 *  
1 3 6 2 5 6 7 7 8 5 0 0 0 *  
1 3 6 6 9 5 1 0 5 7 0 0 0 a  
1 3 7 0 0 0 0 0 0 0 0 0 0 *  
1 3 7 4 9 5 1 0 5 7 0 0 0 *  
1 3 7 8 5 8 7 7 8 5 0 0 0 a  
1 3 8 2 5 8 7 7 6 5 0 0 0 a  
1 3 8 6 9 5 1 0 5 7 0 0 0 *  
1 4 0 1 9 5 1 0 5 7 0 0 0 *  
1 4 0 5 0 0 0 0 0 0 0 0 0 a  
1 4 0 9 9 5 1 0 5 7 0 0 0 a  
1 4 1 3 5 8 7 7 8 5 0 0 0 a  
1 4 1 7 5 8 7 7 8 5 0 0 0 *  
1 4 2 1 9 5 1 0 5 7 0 0 0 *  
1 4 2 5 0 0 0 0 0 0 0 0 0 a  
1 4 2 9 9 5 1 0 5 7 0 0 0 a  
1 4 3 3 5 8 7 7 8 5 0 0 0 a  
1 4 3 7 5 8 7 7 8 5 0 0 0 *  
1 4 5 2 3 0 9 0 1 7 0 0 0 *  
1 4 5 6 8 0 9 0 1 7 0 0 0 *  
1 4 6 0 9 9 9 9 9 9 0 0 0 *  
1 4 6 4 8 0 9 0 1 7 0 0 0 *  
1 4 6 8 3 0 9 0 1 7 0 0 0 *  
1 4 7 2 3 0 9 0 1 7 0 0 0 a  
1 4 7 6 8 0 9 0 1 7 0 0 0 a  
1 4 8 0 9 9 9 9 9 9 0 0 0 a  
1 4 8 4 8 0 9 0 1 7 0 0 0 a  
1 4 8 8 3 0 9 0 1 7 0 0 0 a  
1 5 0 3 9 9 9 9 9 9 0 0 0 a  

1 2 7 3 7 0 7 1 0 7 0 0 0 a  
1 2 7 7 7 0 7 1 0 7 0 0 0 *  
1 2 8 1 7 0 7 1 0 7 0 0 0 a  
1 2 8 5 7 0 7 1 0 7 0 0 0 *  
1 2 8 9 7 0 7 1 0 7 0 0 0 a  
1 3 0 4 5 8 7 7 8 5 0 0 0 a  
1 3 0 8 9 5 1 0 5 7 0 0 0 *  
1 3 1 2 9 5 1 0 5 7 0 0 0 a  
1 3 1 6 5 8 7 7 8 5 0 0 0 *  
1 3 2 0 0 0 0 0 0 0 0 0 0 a  
1 3 2 4 5 8 7 7 8 5 0 0 0 a  
1 3 2 8 9 5 1 0 5 7 0 0 0 *  
1 3 3 2 9 5 1 0 5 7 0 0 0 a  
1 3 3 6 5 8 7 7 8 5 0 0 0 *  
1 3 5 1 8 9 1 0 0 7 0 0 0 *  
1 3 5 5 7 0 7 1 0 7 0 0 0 a  
1 3 5 9 4 5 3 9 9 0 0 0 0 a  
1 3 6 3 9 8 7 6 8 8 0 0 0 *  
1 3 6 7 1 5 6 4 3 4 0 0 0 a  
1 3 7 1 8 9 1 0 0 7 0 0 0 a  
1 3 7 5 7 0 7 1 0 7 0 0 0 *  
1 3 7 9 4 5 3 9 9 0 0 0 0 *  
1 3 6 3 9 6 7 6 8 6 0 ù 0 a  
1 3 8 7 1 5 6 4 3 4 0 0 0 *  
1 4 0 2 5 8 7 7 8 5 0 0 0 *  
1 4 0 6 9 5 1 0 5 7 0 0 0 *  
1 4 1 0 0 0 0 0 0 0 0 0 0 c  
1 4 1 4 9 5 1 0 5 7 0 0 0 a  
1 4 1 8 5 8 7 7 8 5 0 0 0 a  
1 4 2 2 5 8 7 7 8 5 0 0 0 *  
1 4 2 6 9 5 1 0 5 7 0 0 0 *  
1 4 3 0 0 0 0 0 0 0 0 0 0 a  
1 4 3 4 9 5 1 0 5 7 0 0 0 a  
1 4 3 8 5 8 7 7 8 5 0 0 0 a  
1 4 5 3 8 9 1 0 0 7 0 0 0 a  
1 4 5 7 4 5 3 9 9 0 0 0 0 a  
1 4 6 1 1 5 6 4 3 4 0 0 0 *  
1 4 6 5 7 0 7 1 0 7 0 0 0 *  
1 4 6 9 9 8 7 6 8 8 0 0 0 *  
1 4 7 3 8 9 1 0 0 7 0 0 0 *  
1 4 7 7 4 5 3 9 9 0 0 0 0 *  
1 4 8 1 1 5 6 4 3 4 0 0 0 a  
1 4 8 5 7 0 7 1 0 7 0 0 0 a  
1 4 8 9 9 8 7 6 8 8 0 0 0 a  
1 5 0 4 0 0 0 0 0 0 0 0 0 a  
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TABLE 20. CONTINUED 

A D D R .  O R D E R  A D D R .  O R D E R  A D D R ,  O R D E R  

1 5 0 8 0 0 0 0 0 0 0 0 0 a  
1 5 1 2 0 0 0 0 0 0 0 0 0 a  
1 5 1 6 0 0 0 0 0 0 0 0 0 a  
1 5 2 0 0 0 0 0 0 0 0 0 0 a  
1 5 2 4 0 0 0 0 0 0 0 0 0 a  
1 5 2 8 0 0 0 0 0 0 0 0 0 a  
1 5 3 2 0 0 0 0 0 0 0 0 0 a  
1 5 3 6 0 0 0 0 0 0 0 0 0 a  
1 5 3 6 0 0 0 0 0 0 0 0 0 a  
0 0 0 3 8 9 1 0 0 7 0 0 0 a  
0 0 0 7 4 5 3 9 9 0 0 0 0 a  
0 0 1 1 1 5 6 4 3 4 0 0 0 *  
0 0 1 5 7 0 7 1 0 7 0 0 0 *  
0 0 1 9 9 8 7 6 8 8 0 0 0 *  
0 0 2 3 8 9 1 0 0 7 0 0 0 *  
0 0 2 7 4 5 3 9 9 0 0 0 0 *  
0 0 3 1 1 5 6 4 3 4 0 0 0 a  
0 0 3 5 7 0 7 1 0 7 0 0 0 a  
0 0 3 9 9 8 7 6 8 8 0 0 0 a  
0 0 5 4 3 0 9 0 1 7 0 0 0 a  
0 0 5 8 8 0 9 0 1 7 0 0 0 *  
0 0 6 2 8 0 9 0 1 7 0 0 0 *  
0uo63u9u l7uu0n  
0 0 6 9 9 5 1 0 5 7 0 0 0 a  
0 0 7 3 5 8 7 7 8 5 0 0 0 a  
0 0 7 7 5 8 7 7 8 5 0 0 0 *  
0 0 8 2 8 0 9 0 1 7 0 0 0 *  
0 0 8 6 3 0 9 0 1 7 0 0 0 a  
0 1 0 1 8 9 1 0 0 7 0 0 0 a  
0 1 0 5 7 0 7 1 0 7 0 0 0 *  
0 1 0 9 4 5 3 9 9 0 0 0 0 *  
0 1 1 3 9 8 7 6 8 8 0 0 0 a  
0 1 1 7 1 5 6 4 3 4 0 0 0 *  
0 1 2 1 8 9 1 0 0 7 0 0 0 *  
0 1 2 5 7 0 7 1 0 7 0 0 0 a  
0 1 2 9 4 5 3 9 9 0 0 0 0 a  
0 1 3 3 9 8 7 6 8 8 0 0 0 *  
0 1 3 7 1 5 6 4 3 4 0 0 0 a  
0 1 5 2 3 0 9 0 1 7 0 0 0 a  
0 1 5 6 8 0 9 0 1 7 0 0 0 *  
0 1 6 0 9 9 9 9 9 9 0 0 0 a  
0 1 6 4 8 0 9 0 1 7 0 0 0 *  
0 1 6 8 3 0 9 0 1 7 0 0 0 a  
0 1 7 2 3 0 9 0 1 7 0 0 0 a  
0 1 7 6 8 0 9 0 1 7 0 0 0 *  

A D D R ,  O R D E R  

1 5 0 9 9 9 9 9 9 9 0 0 0 *  
1 5 1 3 9 9 9 9 9 9 0 0 0 *  
1 5 1 7 9 9 9 9 9 9 0 0 0 *  
1 5 2 1 9 9 9 9 9 9 0 0 0 *  
1 5 2 5 9 9 9 9 9 9 0 0 0 *  
1 5 2 9 9 9 9 9 9 9 0 0 0 *  
1 5 3 3 9 9 9 9 9 9 0 0 0 *  
1 5 3 7 9 9 9 9 9 9 0 0 0 *  
1 5 3 7 9 9 9 9 9 9 0 0 0 *  
0 0 0 4 8 0 9 0 1 7 0 0 0 a  
0 0 0 8 3 0 9 0 1 7 0 0 0 a  
0 0 1 2 3 0 9 0 1 7 0 0 0 *  
0 0 1 6 8 0 9 0 1 7 0 0 0 *  
0 0 2 0 9 9 9 9 9 9 0 0 0 *  
0 0 2 4 8 0 9 0 1 7 0 0 0 *  
0 0 2 8 3 0 9 0 1 7 0 0 0 *  
0 0 3 2 3 0 9 0 1 7 0 0 0 a  
0 0 3 6 8 0 9 0 1 7 0 0 0 a  
0 0 5 1 9 5 1 0 5 7 0 0 0 a  
0 0 5 5 0 0 0 0 0 0 0 0 0 a  
0 0 5 9 9 5 1 0 5 7 0 0 0 *  
0 0 6 3 5 8 7 7 8 5 0 0 0 *  
U 0 6 7 5 8 7 7 8 5 0 0 0 a  
0 0 7 0 9 9 9 9 9 9 0 0 0 a  
0 0 7 4 3 0 9 0 1 7 0 0 0 a  
0 0 7 9 9 5 1 0 5 7 0 0 0 *  
0 0 8 3 5 8 7 7 8 5 0 0 0 *  
0 0 8 7 5 8 7 7 8 5 0 0 0 a  
0 1 0 2 5 8 7 7 8 5 0 0 0 a  
0 1 0 6 9 5 1 0 5 7 0 0 0 *  
0110000000000*  
0 1 1 4 9 5 1 0 5 7 0 0 0 a  
0 1 1 8 5 8 7 7 8 5 0 0 0 *  
0 1 2 2 5 8 7 7 8 5 0 0 0 *  
0126951057000a  
0 1 3 0 0 0 0 0 0 0 0 0 0 a  
0 1 3 4 9 5 1 0 5 7 0 0 0 *  
0 1 3 8 5 8 7 7 8 5 0 0 0 a  
0 1 5 3 3 0 9 0 1 7 0 0 0 *  
0 1 5 7 3 0 9 0 1 7 0 0 0 *  
0 1 6 1 8 0 9 0 1 7 0 0 0 a  
0 1 6 5 9 9 9 9 9 9 0 0 0 *  
0 1 6 9 8 0 9 0 1 7 0 0 0 a  
0 1 7 3 3 0 9 0 1 7 0 0 0 *  
0 1 7 7 3 0 9 0 1 7 0 0 0 *  

1 5 0 6 0 0 0 0 0 0 0 0 0 *  
1 5 1 0 0 0 0 0 0 0 0 0 0 *  
1 5 1 4 0 0 0 0 0 0 0 0 0 *  
1 5 1 8 0 0 0 0 0 0 0 0 0 *  
1 5 2 2 0 0 0 0 0 0 0 0 0 *  
1 5 2 6 0 0 0 0 0 0 0 0 0 *  
1 5 3 0 0 0 0 0 0 0 0 0 0 *  
1 5 3 4 0 0 0 0 0 0 0 0 0 *  
1 5 3 8 0 0 0 0 0 0 0 0 0 *  
0 0 0 1 9 8 7 6 8 8 0 0 0 a  
0 0 0 5 7 0 7 1 0 7 0 0 0 a  
0 0 0 9 1 5 6 4 3 4 0 0 0 a  
0 0 1 3 4 5 3 9 9 0 0 0 0 *  
0 0 1 7 8 9 1 0 0 7 0 0 0 *  
0 0 2 1 9 8 7 6 8 8 0 0 0 *  
0 0 2 5 7 0 7 1 0 7 0 0 0 *  
0 0 2 9 1 5 6 4 3 4 0 0 0 *  
0 0 3 3 4 5 3 9 9 0 0 0 0 a  
0 0 3 7 8 9 1 0 0 7 0 0 0 a  
0 0 5 2 8 0 9 0 1 7 0 0 0 a  
0 0 5 6 3 0 9 0 1 7 0 0 0 *  
0 0 6 0 9 9 9 9 9 9 0 0 0 *  
0 0 6 4 3 0 9 0 1 7 0 0 0 *  
0 0 6 8 8 0 9 0 1 7 0 0 0 a  
0 0 7 1 9 5 1 0 5 7 0 0 0 a  
0 0 7 5 0 0 0 0 0 0 0 0 0 a  
0 0 8 0 9 9 9 9 9 9 0 0 0 *  
0 0 8 4 3 0 9 0 1 7 0 0 0 *  
0 0 8 8 8 0 9 0 1 7 0 0 0 a  
0 1 0 3 1 5 6 4 3 4 0 0 0 a  
0 1 0 7 9 8 7 6 8 8 0 0 0 *  
0 1 1 1 4 5 3 9 9 0 0 0 0 a  
0 1 1 5 7 0 7 1 0 7 0 0 0 a  
0 1 1 9 8 9 1 0 0 7 0 0 0 *  
0 1 2 3 1 5 6 4 3 4 0 0 0 *  
0 1 2 7 9 8 7 6 8 8 0 0 0 a  
0 1 3 1 4 5 3 9 9 0 0 0 0 *  
0 1 3 5 7 0 7 1 0 7 0 0 0 *  
0 1 3 9 8 9 1 0 0 7 0 0 0 a  
0 1 5 4 8 0 9 0 1 7 0 0 0 *  
0 1 5 8 3 0 9 0 1 7 0 0 0 a  
0 1 6 2 3 0 9 0 1 7 0 0 0 a  
0 1 6 6 8 0 9 0 1 7 0 0 0 *  
0 1 7 0 9 9 9 9 9 9 0 0 0 a  
0 1 7 4 8 0 9 0 1 7 0 0 0 *  

1 5 0 7 9 9 9 9 9 9 0 0 0 a  
1 5 1 1 9 9 9 9 9 9 0 0 0 a  
1 5 1 5 9 9 9 9 9 9 0 0 0 a  
1 5 1 9 9 9 9 9 9 9 0 0 0 a  
1 5 2 3 9 9 9 9 9 9 0 0 0 a  
1 5 2 7 9 9 9 9 9 9 0 0 0 a  
1 5 3 1 9 9 9 9 9 9 0 0 0 a  
1 5 3 5 9 9 9 9 9 9 0 0 0 a  
1 5 3 9 9 9 9 9 9 9 0 0 0 a  
0 0 0 2 9 5 1 0 5 7 0 0 0 a  
0 0 0 6 5 8 7 7 8 5 0 0 0 a  
0 0 1 0 0 0 0 0 0 0 0 0 0 a  
0 0 1 4 5 8 7 7 8 5 0 0 0 *  
0 0 1 8 9 5 1 0 5 7 0 0 0 *  
0 0 2 2 9 5 1 U 5 7 0 0 0 *  
0 0 2 6 5 8 7 7 8 5 0 0 0 *  
0 0 3 0 0 0 0 0 0 0 0 0 0 *  
0 0 3 4 5 8 7 7 8 5 0 0 0 a  
0 0 3 8 9 5 1 0 5 7 0 0 0 a  
0 0 5 3 5 8 7 7 8 5 0 0 0 a  
0 0 5 7 5 8 7 7 8 5 0 0 0 *  
0 0 6 1 9 5 1 0 5 7 0 0 0 *  
OC650COU^OOOO* 
0 0 7 8 8 0 9 0 1 7 0 0 0 *  
0 0 7 2 8 0 9 0 1 7 0 0 0 a  
0 0 7 6 3 0 9 0 1 7 0 0 0 *  
0 0 8 1 9 5 1 0 5 7 0 0 0 *  
0 0 8 5 0 0 0 0 0 0 0 0 0 *  
0 0 8 9 9 5 1 0 5 7 0 0 0 a  
0 1 0 4 3 0 9 0 1 7 0 0 0 *  
0 1 0 8 8 0 9 0 1 7 0 0 0 *  
0 1 1 2 8 0 9 0 1 7 0 0 0 a  
0 1 1 6 3 0 9 0 1 7 0 0 0 a  
0 1 2 0 9 9 9 9 9 9 0 0 0 *  
0 1 2 4 3 0 9 0 1 7 0 0 0 a  
0 1 2 8 8 0 9 0 1 7 0 0 0 a  
0 1 3 2 8 0 9 0 1 7 0 0 0 *  
0 1 3 6 3 0 9 0 1 7 0 0 0 *  
0 1 5 1 8 0 9 0 1 7 0 0 0 a  
0 1 5 5 9 9 9 9 9 9 0 0 0 *  
0 1 5 9 8 0 9 0 1 7 0 0 0 a  
0 1 6 3 3 0 9 0 1 7 0 0 0 *  
0 1 6 7 3 0 9 0 1 7 0 0 0 *  
0 1 7 1 8 0 9 0 1 7 0 0 0 a  
0 1 7 5 9 9 9 9 9 9 0 0 0 *  
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CONTINUED TABLE 20. 

A D D R .  O R D E R  

0 1 7 8 3 0 9 0 1 7 U 0 0 C  
0 1 8 2 3 0 9 0 1 7 0 0 0 a  
0 1 8 6 8 0 9 0 1 7 0 0 0 *  
0 2 0 1 7 0 7 1 0 7 0 0 0 a  
0 2 0 5 7 0 7 1 0 7 0 0 0 *  
0 2 0 9 7 0 7 1 0 7 0 0 0 a  
0 2 1 3 7 0 7 1 0 7 0 0 0 *  
0 2 1 7 7 0 7 1 0 7 0 0 0 c  
0 2 2 1 7 0 7 1 0 7 0 0 0 *  
0 2 2 5 7 0 7 1 0 7 0 0 0 a  
0 2 2 9 7 0 7 1 0 7 0 0 0 *  
0 2 3 3 7 0 7 1 0 7 0 0 0 a  
0 2 3 7 7 0 7 1 0 7 0 0 0 *  
0 2 5 2 3 0 9 0 1 7 0 0 0 *  
0 2 5 6 8 0 9 0 1 7 0 0 0 a  
0 2 6 0 9 9 9 9 9 9 0 0 0 *  
0 2 6 4 8 0 9 0 1 7 0 0 0 a  
0 2 6 8 3 0 9 0 1 7 0 0 0 *  
0 2 7 2 3 0 9 0 1 7 0 0 0 *  
0 2 7 6 8 0 9 0 1 7 0 0 0 a  
0 2 8 0 9 9 9 9 9 9 0 0 0 *  
0 2 8 4 8 0 9 0 1 7 0 0 0 a  
0 2 8 8 3 0 9 0 1 7 0 0 0 *  
0 3 0 3 9 8 7 6 8 8 0 0 0 *  
0 3 0 7 1 5 6 4 3 4 0 0 0 a  
0 3 1 1 8 9 1 0 0 7 0 0 0 a  
0 3 1 5 7 0 7 1 0 7 0 0 0 *  
0 3 1 9 4 5 3 9 9 0 0 0 0 *  
0 3 2 3 9 8 7 6 8 8 0 0 0 a  
0 3 2 7 1 5 6 4 3 4 0 0 0 *  
0 3 3 1 8 9 1 0 0 7 0 0 0 *  
0335707107^0nn  
0 3 3 9 4 5 3 9 9 0 0 0 0 a  
0354309017000a  
0 3 5 8 8 0 9 0 1 7 0 0 0 *  
0 3 6 2 8 0 9 0 1 7 0 0 0 *  
0 3 6 6 3 0 9 0 1 7 0 0 0 a  
0 3 7 1 3 0 9 0 1 7 0 0 0 a  
0 3 7 5 9 9 9 9 9 9 0 0 0 a  
0 3 7 8 8 0 9 0 1 7 0 0 0 *  
0 3 8 2 8 0 9 0 1 7 0 0 0 *  
0386309017000a  
0401156434000a  
0405707107000a  
0 4 0 9 9 8 7 6 8 8 0 0 0 a  

ADDR. ORDER 

0 1 7 9 8 0 9 0 1 7 0 0 0 a  
0 1 8 3 3 0 9 0 1 7 0 0 0 *  
0 1 8 7 3 0 9 0 1 7 0 0 0 *  
0 2 0 2 0 0 0 0 0 0 0 0 0 a  
0 2 0 6 0 0 0 0 0 0 0 0 0 *  
0 2 1 0 0 0 0 0 0 0 0 0 0 a  
0 2 1 4 0 0 0 0 0 0 0 0 0 *  
0 2 1 8 0 0 0 0 0 0 0 0 0 a  
0 2 2 2 0 0 0 0 0 0 0 0 0 *  
0 2 2 6 0 0 0 0 0 0 0 0 0 a  
0 2 3 0 0 0 0 0 0 0 0 0 0 *  
0 2 3 4 0 0 0 0 0 0 0 0 0 a  
0 2 3 8 0 0 0 0 0 0 0 0 0 *  
0 2 5 3 9 5 1 0 5 7 0 0 0 *  
0 2 5 7 9 5 1 0 5 7 0 0 0 a  
0 2 6 1 5 8 7 7 8 5 0 0 0 *  
0 2 6 5 0 0 0 0 v 0 0 0 0 a  
0 2 6 9 5 8 7 7 8 5 0 0 0 a  
0 2 7 3 9 5 1 0 5 7 0 0 0 *  
0 2 7 7 9 5 1 0 5 7 0 0 0 a  
0 2 8 1 5 8 7 7 8 5 0 0 0 *  
û2d5ûûûuGûûùun  
0 2 8 9 5 8 7 7 8 5 0 0 0 a  
0 3 0 4 3 0 9 0 1 7 0 0 0 *  
0 3 0 8 8 0 9 0 1 7 0 0 0 *  
0 3 1 2 8 0 9 0 1 7 0 0 0 a  
0 3 1 6 3 0 9 0 1 7 0 0 0 a  
0 3 2 0 9 9 9 9 9 9 0 0 C *  
0 3 2 4 3 0 9 0 1 7 0 0 0 a  
0 3 2 8 8 0 9 0 1 7 0 0 0 a  
0 3 3 2 8 0 9 0 1 7 0 0 0 *  
0 3 3 6 3 0 9 0 1 7 0 0 0 *  
0 3 5 1 3 0 9 0 1 7 0 0 0 a  
0 3 5 5 9 9 9 9 9 9 0 0 0 a  
0 3 5 9 3 0 9 0 1 7 0 0 0 a  
0 3 6 3 8 0 9 0 1 7 0 0 0 *  
0 3 6 7 8 0 9 0 1 7 0 0 0 *  
0 3 7 2 8 0 9 0 1 7 0 0 0 *  
0 3 7 6 3 0 9 0 1 7 0 0 0 a  
0 3 7 9 3 0 9 0 1 7 0 0 0 a  
0 3 8 3 8 0 9 0 1 7 0 0 0 *  
0 3 8 7 8 0 9 0 1 7 0 0 0 *  
0 4 0 2 9 5 1 0 5 7 0 0 0 *  
0 4 0 6 5 8 7 7 8 5 0 0 0 *  
0 4 1 0 0 0 0 0 0 0 0 0 0 a  

ADDR. ORDER 

0  1  8  0  9  9  99  9 9 0 0 0 a  
0  1  8 4 8  0  9 0  1 7 0 0 0 *  
0  1  8 8 3  0  9 0  1 7 0 0 0 a  
0  2  0 3 7  0  71  0 7 0 0 0 *  
0  2  077  0  71  0 7 0 0 0 a  
0  2  117  0  71  0 7 0 0 0 *  
0  2  1 5 7  0  71  0 7 0 0 0 a  
o  2  1 9 7  0  71  0 7 0 0 0 *  
0  2  2 3 7  0  71  0 7 0 0 0 a  
0  2  2 7 7  0  71  0 7 0 0 0 *  
0  2  3 1 7  0  71  0 7 0 0 0 a  
0 2 3 5 7 0 7 1 0 7 0 0 0 *  
0 2 3 9 7 0 7 1 0 7 0 0 0 a  
0 2 5 4 8 0 9 0 1 7 0 0 0 *  
0 2 5 8 3 0 9 0 1 7 0 0 0 a  
0 2 6 2 3 0 9 0 1 7 0 0 0 a  
0 2 6 6 8 0 9 0 1 7 0 0 0 *  
0 2 7 0 9 9 9 9 9 9 0 0 0 a  
0 2 7 4 8 0 9 0 1 7 0 0 0 *  
0 2 7 8 3 0 9 0 1 7 0 0 0 a  
0 2 8 2 3 0 9 0 1 7 0 0 0 a  
0 2 8 6 8 0 9 0 1 7 0 0 0 *  
0 3 0 1 4 5 3 9 9 0 0 0 0 a  
0 3 0 5 7 0 7 1 0 7 0 0 0 a  
0 3 0 9 8 9 1 0 0 7 0 0 0 *  
0 3 1 3 1 5 6 4 3 4 0 0 0 *  
0 3 1 7 9 8 7 6 8 8 0 0 0 a  
0 3 2 1 4 5 3 9 9 0 0 0 0 *  
0 3 2 5 7 0 7 1 0 7 0 0 0 *  
0 3 2 9 8 9 1 0 0 7 0 0 0 a  
0 3 3 3 1 5 6 4 3 4 0 0 0 a  
" 3 3 7 9 8 7 6 8 8 0 0 0 *  
0 3 5 2 8 0 9 0 1 7 0 0 0 *  
0 3 5 6 3 0 9 0 1 7 0 0 0 a  
0 3 6 0 9 9 9 9 9 9 0 0 0 a  
0 3 6 4 3 0 9 0 1 7 0 0 0 a  
0 3 6 9 3 0 9 0 1 7 0 0 0 a  
0 3 7 3 8 0 9 0 1 7 0 0 0 *  
0 3 7 7 8 0 9 0 1 7 0 0 0 *  
0 3 8 0 9 9 9 9 9 9 0 0 0 a  
0 3 8 4 3 0 9 0 1 7 0 0 0 a  
0 3 8 8 8 0 9 0 1 7 0 0 0 *  
0 4 0 3 4 5 3 9 9 0 0 0 0 *  
0 4 0 7 8 9 1 0 0 7 0 0 0 *  
0 4 1 1 9 8 7 6 8 8 0 0 0 *  

ADDR. ORDER 

0 1 8 1 8 0 9 0 1 7 0 0 0 a  
0 1 8 5 9 9 9 9 9 9 0 0 0 *  
0 1 8 9 8 0 9 0 1 7 0 0 0 a  
0 2 0 4 9 9 9 9 9 9 0 0 0 *  
0 2 0 8 9 9 9 9 9 9 0 0 0 a  
0 2 1 2 9 9 9 9 9 9 0 0 0 *  
0 2 1 6 9 9 9 9 9 9 0 0 0 a  
0 2 2 0 9 9 9 9 9 9 0 0 0 *  
0 2 2 4 9 9 9 9 9 9 0 0 0 a  
0 2 2 8 9 9 9 9 9 9 0 0 0 *  
0 2 3 2 9 9 9 9 9 9 0 0 0 a  
0 2 3 6 9 9 9 9 9 9 0 0 0 *  
0 2 5 1 5 8 7 7 8 5 0 0 0 a  
0 2 5 5 0 0 0 0 0 0 0 0 0 *  
0 2 5 9 5 8 7 7 8 5 0 0 0 *  
0 2 6 3 9 5 1 0 5 7 0 0 0 a  
0 2 6 7 9 5 1 0 5 7 0 0 0 *  
0 2 7 1 5 8 7 7 8 5 0 0 0 a  
0 2 7 5 0 0 0 0 0 0 0 0 0 *  
0 2 7 9 5 8 7 7 8 5 0 0 0 *  
0 2 8 3 9 5 1 0 5 7 0 0 0 a  
0267951057  000*  
0 3 0 2 5 8 7 7 8 5 0 0 0 *  
0 3 0 6 9 5 1 0 5 7 0 0 0 a  
0 3 1 0 0 0 0 0 0 0 0 0 0 *  
0 3 1 4 9 5 1 0 5 7 0 0 0 *  
0 3 1 8 5 8 7 7 8 5 0 0 0 a  
0 3 2 2 5 8 7 7 8 5 0 0 0 a  
0 3 2 6 9 5 1 0 5 7 0 0 0 *  
0 3 3 0 0 0 0 0 0 0 0 0 0 a  
0 3 3 4 9 5 1 0 5 7 0 0 0 a  
" 3 3 8 5 8 7 7 8 5 0 0 0 *  
0 3 5 3 8 0 9 0 1 7 0 0 0 *  
0 3 5 7 8 0 9 0 1 7 0 0 0 *  
0 3 6 1 3 0 9 0 1 7 0 0 0 a  
0 3 6 5 9 9 9 9 9 9 0 0 0 a  
0 3 7 0 9 9 9 9 9 9 0 0 0 a  
0 3 7 4 3 0 9 0 1 7 0 0 0 a  
0 3 6 8 8 0 9 0 1 7 0 0 0 *  
0 3 8 1 3 0 9 0 1 7 0 0 0 a  
0 3 8 5 9 9 9 9 9 9 0 0 0 a  
0 3 8 9 3 0 9 0 1 7 0 0 0 a  
0 4 0 4 8 0 9 0 1 7 0 0 0 a  
0 4 0 8 3 0 9 0 1 7 0 0 0 a  
0 4 1 2 3 0 9 0 1 7 0 0 0 *  
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TABLE 20. CONTINUED 

A D D R .  O R D E R  

0 4 1 3 8 9 1 0 0 7 0 0 0 a  
0 4 1 7 4 5 3 9 9 0 0 0 0 a  
0 4 2 1 1 5 6 4 3 4 0 0 0 *  
0 4 2 5 7 0 7 1 0 7 0 0 0 *  
0 4 2 9 9 8 7 6 8 8 0 0 0 *  
0 4 3 3 8 9 1 0 0 7 0 0 0 *  
0 4 3 7 4 5 3 9 9 0 0 0 0 *  
0 4 5 2 9 9 9 9 9 9 0 0 0 *  
0 4 5 6 9 9 9 9 9 9 0 0 0 *  
0 4 6 0 9 9 9 9 9 9 0 0 0 *  
0 4 6 4 9 9 9 9 9 9 0 0 0 *  
0 4 6 8 9 9 9 9 9 9 0 0 0 *  
0 4 7 2 9 9 9 9 9 9 0 0 0 *  
0 4 7 6 9 9 9 9 9 9 0 0 0 *  
0 4 8 0 9 9 9 9 9 9 0 0 0 *  
0 4 8 4 9 9 9 9 9 9 0 0 0 *  
0 4 8 8 9 9 9 9 9 9 0 0 0 *  

A D D R .  O R D E R  

0 4 1 4 5 8 7 7 8 5 0 0 0 a  
0 4 1 8 9 5 1 0 5 7 0 0 0 a  
0 4 2 2 9 5 1 0 5 7 0 0 0 a  
0 4 2 6 5 8 7 7 8 5 0 0 0 a  
0 4 3 0 0 0 0 0 0 0 0 0 0 *  
0 4 3 4 5 8 7 7 8 5 0 0 0 *  
0 4 3 8 9 5 1 0 5 7 0 0 0 *  
0 4 5 3 0 0 0 0 0 0 0 0 0 *  
0 4 5 7 0 0 0 0 0 0 0 0 0 *  
0 4 6 1 0 0 0 0 0 0 0 0 0 *  
0 4 6 5 0 0 0 0 0 0 0 0 0 *  
0 4 6 9 0 0 0 0 0 0 0 0 0 *  
0 4 7 3 0 0 0 0 0 0 0 0 0 *  
0 4 7 7 0 0 0 0 0 0 0 0 0 *  
0 4 8 1 0 0 0 0 0 0 0 0 0 *  
0 4 8 5 0 0 0 0 0 0 0 0 0 *  
0 4 8 9 0 0 0 0 0 0 0 0 0 *  

A D D R .  O R D E R  

0 4 1 5 7 0 7 1 0 7 0 0 0 *  
0 4 1 9 1 5 6 4 3 4 0 0 0 *  
0 4 2 3 4 5 3 9 9 0 0 0 0 a  
0 4 2 7 8 9 1 0 0 7 0 0 0 a  
0 4 3 1 9 8 7 6 8 8 0 0 0 a  
0 4 3 5 7 0 7 1 0 7 0 0 0 a  
0 4 3 9 1 5 6 4 3 4 0 0 0 a  
0 4 5 4 9 9 9 9 9 9 0 0 0 a  
0 4 5 8 9 9 9 9 9 9 0 0 0 a  
0 4 6 2 9 9 9 9 9 9 0 0 0 a  
0 4 6 6 9 9 9 9 9 9 0 0 0 a  
0 4 7 0 9 9 9 9 9 9 0 0 0 a  
0 4 7 4 9 9 9 9 9 9 0 0 0 a  
0 4 7 8 9 9 9 9 9 9 0 0 0 a  
0 4 8 2 9 9 9 9 9 9 0 0 0 a  
0 4 8 6 9 9 9 9 9 9 0 0 0 a  
0 4 8 6 9 9 9 9 9 9 0 0 0 a  

A D D R .  O R D E R  

0 4 1 6 8 0 9 0 1 7 0 0 0 *  
0 4 2 0 9 9 9 9 9 9 0 0 0 *  
0 4 2 4 8 0 9 0 1 7 0 0 0 *  
0 4 2 8 3 0 9 0 1 7 0 0 0 *  
0 4 3 2 3 0 9 0 1 7 0 0 0 a  
0 4 3 6 8 0 9 0 1 7 0 0 0 a  
0 4 5 1 0 0 0 0 0 0 0 0 0 a  
0 4 5 5 0 0 0 0 0 0 0 0 0 a  
0 4 5 9 0 0 0 0 0 0 0 0 0 a  
0 4 6 3 0 0 0 0 0 0 0 0 0 a  
0 4 6 7 0 0 0 0 0 0 0 0 0 a  
0 4 7 1 0 0 0 C 0 0 0 0 0 O  
0 4 7 5 0 0 0 0 0 0 0 0 0 a  
0 4 7 9 0 0 0 0 0 0 0 0 0 a  
0 4 8 3 0 0 0 0 0 0 0 0 0 a  
0 4 8 7 0 0 0 0 0 0 0 0 0 a  
0 4 8 7 0 0 0 0 0 0 0 0 0 a  
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T A B L E  2 1 .  S I N E  A N D  C O S I N E  T A B L E  B Y  1 / 8 0  I N T E R V A L  ( S Y M B O L S  
*  A N D  a  R E P R E S E N T  X / 0  A N D  Y / 0 )  

A D D R .  O R D E R  

1 0 8 9 0 7 8 4 5 9 0 0 0 a  
1 2 8 9 3 8 2 6 8 3 0 0 0 a  
1 4 8 9 6 4 9 4 4 8 0 0 0 a  
1 6 8 9 8 5 2 6 4 0 0 0 0 a  
1 8 8 9 9 7 2 3 7 0 0 0 0 a  
1 1 3 8 3 0 9 0 1 7 0 0 0 a  
1 3 3 8 8 0 9 0 1 7 0 0 0 a  
1 5 3 8 9 9 9 9 9 9 0 0 0 a  
1 7 3 8 8 0 9 0 1 7 0 0 0 a  
1 9 3 8 3 0 9 0 1 7 0 0 0 a  
1 1 8 7 6 4 9 4 4 8 0 0 0 a  
1 3 8 7 9 9 6 9 1 7 0 0 0 a  
1 5 8 7 5 2 2 4 9 9 0 0 0 a  
1 7 8 7 3 8 2 6 8 3 0 0 0 *  
1 9 8 7 9 7 2 3 7 0 0 0 0 *  
1 2 3 6 9 5 1 0 5 7 0 0 0 a  
1 4 3 6 5 8 7 7 8 5 0 0 0 a  
1 6 3 6 5 8 7 7 8 5 0 0 0 *  
1 8 3 6 9 5 1 0 5 7 0 0 0 *  
1 0 8 5 3 8 2 6 8 3 0 0 0 a  
1 2 8 5 9 2 3 8 8 0 0 0 0 a  
1 4 8 5 3 8 2 6 8 3 0 0 0 *  
1 6 8 5 9 2 3 8 8 0 0 0 0 *  
1 8 8 5 3 8 2 6 8 3 0 0 0 a  
1 1 3 4 8 0 9 0 1 7 0 0 0 a  
1 3 3 4 3 0 9 0 1 7 0 0 0 a  
1 5 3 4 9 9 9 9 9 9 0 0 0 *  
1 7 3 4 3 0 9 0 1 7 0 0 0 a  
1 9 3 4 8 0 9 0 1 7 0 0 0 a  
1 1 8 3 9 9 6 9 1 7 0 0 0 a  
1 3 8 3 6 4 9 4 4 8 0 0 0 *  
1 5 8 3 2 3 3 4 4 5 0 0 0 *  
1 7 8 3 9 2 3 8 8 0 0 0 0 a  
1 9 8 3 8 5 2 6 4 0 0 0 0 *  
1 2 3 2 5 8 7 7 8 5 0 0 0 a  
1 4 3 2 9 5 1 0 5 7 0 0 0 *  
1 6 3 2 9 5 1 0 5 7 0 0 0 a  
1 8 3 2 5 8 7 7 8 5 0 0 0 *  
1 0 8 1 6 4 9 4 4 8 0 0 0 a  
1 2 8 1 3 8 2 6 8 3 0 0 0 *  
1 4 8 1 0 7 8 4 5 9 0 0 0 a  
1 6 8 1 2 3 3 4 4 5 0 0 0 a  
1 8 8 1 5 2 2 4 9 9 0 0 0 *  
1 1 3 0 9 9 9 9 9 9 0 0 0 a  

A D D R .  O R D E R  

1 1 3 9 1 5 6 4 3 4 0 0 0 a  
1 3 3 9 4 5 3 9 9 0 0 0 0 a  
1 5 3 9 7 0 7 1 0 7 0 0 0 a  
1 7 3 9 8 9 1 0 0 7 0 0 0 a  
1 9 3 9 9 8 7 6 8 8 0 0 0 a  
1 1 8 8 4 5 3 9 9 0 0 0 0 a  
1 3 8 8 8 9 1 0 0 7 0 0 0 a  
1 5 8 8 9 8 7 6 8 8 0 0 0 a  
1 7 8 8 7 0 7 1 0 7 0 0 0 a  
1 9 8 8 1 5 6 4 3 4 0 0 0 a  
1 2 3 7 8 0 9 0 1 7 0 0 0 a  
1 4 3 7 9 5 1 0 5 7 0 0 0 a  
1 6 3 7 3 0 9 0 1 7 0 0 0 a  
1 8 3 7 5 8 7 7 8 5 0 0 0 *  
1 0 8 6 3 0 9 0 1 7 0 0 0 a  
1 2 8 6 9 9 9 9 9 9 0 0 0 a  
1 4 8 6 3 0 9 0 1 7 0 0 0 a  
1 6 8 6 8 0 9 0 1 7 0 0 0 *  
1 8 8 6 8 0 9 0 1 7 0 0 0 *  
1 1 3 5 7 0 7 1 0 7 0 0 0 a  
1 3 3 5 7 0 7 1 0 7 0 0 0 a  
1 5 3 5 7 C 7 1 J 7 0 0 v *  
1 7 3 5 7 0 7 1 0 7 0 0 0 *  
1 9 3 5 7 0 7 1 0 7 0 0 0 a  
1 1 8 4 9 8 7 6 8 8 0 0 0 a  
1 3 8 4 1 5 6 4 3 4 0 0 0 *  
1 5 8 4 8 9 1 0 0 7 0 0 0 *  
1 7 8 4 7 0 7 1 0 7 0 0 0 a  
1 9 8 4 4 5 3 9 9 0 0 0 0 a  
1 2 3 3 8 0 9 0 1 7 0 0 0 a  
1 4 3 3 9 5 1 : 5 7 0 0 0 *  
1 6 3 3 3 0 9 0 1 7 0 0 0 a  
1 8 3 3 5 8 7 7 8 5 0 0 0 a  
1 0 8 2 5 8 7 7 8 5 0 0 0 a  
1 2 8 2 0 0 0 0 0 0 0 0 0 *  
1 4 8 2 5 8 7 7 8 5 0 0 0 *  
1 6 8 2 9 5 1 0 5 7 0 0 0 a  
1 8 8 2 9 5 1 0 5 7 0 0 0 *  
1 1 3 1 9 8 7 6 8 8 0 0 0 a  
1 3 3 1 8 9 1 0 0 7 0 0 0 *  
1 5 3 1 7 0 7 1 0 7 0 0 0 a  
1 7 3 1 4 5 3 9 9 0 0 0 0 *  
1 9 3 1 1 5 6 4 3 4 0 0 0 a  
1 1 8 0 7 0 7 1 0 7 0 0 0 a  

A D D R .  O R D E R  

1 1 8 9 2 3 3 4 4 5 0 0 0 a  
1 3 8 9 5 2 2 4 9 9 0 0 0 a  
1 5 8 9 7 6 0 4 0 6 0 0 0 a  
1 7 8 9 9 2 3 8 8 0 0 0 0 a  
1 9 8 9 9 9 6 9 1 7 0 0 0 a  
1 2 3 8 5 8 7 7 8 5 0 0 0 a  
1 4 3 8 9 5 1 0 5 7 0 0 0 a  
1 6 3 8 9 5 1 0 5 7 0 0 0 a  
1 8 3 8 5 8 7 7 8 5 0 0 0 a  
1 0 8 7 2 3 3 4 4 5 0 0 0 a  
1 2 8 7 9 2 3 8 8 0 0 0 0 c  
1 4 8 7 8 5 2 6 4 0 0 0 0 a  
1 6 8 7 0 7 8 4 5 9 0 0 0 a  
1 8 8 7 7 6 0 4 0 6 0 0 0 *  
1 1 3 6 5 8 7 7 8 5 0 0 0 a  
1 3 3 6 9 5 1 0 5 7 0 0 0 a  
1 5 3 6 0 0 0 0 0 0 0 0 0 *  
1 7 3 6 9 5 1 0 5 7 0 0 0 *  
1 9 3 6 5 8 7 7 8 5 0 0 0 *  
1 1 8 5 9 2 3 8 8 0 0 0 0 a  
1 3 8 5 3 8 2 6 8 3 0 0 0 a  
15ob923ti8U(JUO* 
1 7 8 5 3 8 2 6 8 3 0 0 0 *  
1 9 8 5 9 2 3 8 8 0 0 0 0 a  
1 2 3 4 9 5 1 0 5 7 0 0 0 a  
1 4 3 4 5 8 7 7 8 5 0 0 0 *  
1 6 3 4 5 8 7 7 8 5 0 0 0 *  
1 8 3 4 9 5 1 0 5 7 0 0 0 a  
1 0 8 3 5 2 2 4 9 9 0 0 0 a  
1 2 8 3 3 8 2 6 8 3 0 0 0 a  
1 4 8 3 9 7 2 3 7 0 0 0 0 *  
1 6 8 3 7 6 0 4 0 6 0 0 0 a  
1 8 8 3 0 7 8 4 5 9 0 0 0 a  
1 1 3 2 9 5 1 0 5 7 0 0 0 a  
1 3 3 2 5 8 7 7 8 5 0 0 0 *  
1 5 3 2 0 0 0 0 0 0 0 0 0 a  
1 7 3 2 5 8 7 7 8 5 0 0 0 a  
1 9 3 2 9 5 1 0 5 7 0 0 0 *  
1 1 8 1 8 5 2 6 4 0 0 0 0 a  
1 3 8 1 9 7 2 3 7 0 0 0 0 *  
1 5 8 1 9 9 6 9 1 7 0 0 0 a  
1 7 8 1 9 2 3 8 8 0 0 0 0 *  
1 9 8 1 7 6 0 4 0 6 0 0 0 a  
1 2 3 0 0 0 0 0 0 0 0 0 0 *  

A D D R .  O R D E R  

1 2 3 9 3 0 9 0 1 7 0 0 0 a  
1 4 3 9 5 8 7 7 8 5 0 0 0 a  
1 6 3 9 8 0 9 0 1 7 0 0 0 a  
1 8 3 9 9 5 1 0 5 7 0 0 0 a  
1 0 8 8 1 5 6 4 3 4 0 0 0 a  
1 2 8 8 7 0 7 1 0 7 0 0 0 a  
1 4 8 8 9 8 7 6 8 8 0 0 0 a  
1 6 8 8 8 9 1 0 0 7 0 0 0 a  
1 8 8 8 4 5 3 9 9 0 0 0 0 a  
1 1 3 7 4 5 3 9 9 0 0 0 0 a  
1 3 3 7 9 8 7 6 8 8 0 0 0 a  
1 5 3 7 7 0 7 1 0 7 0 0 0 a  
1 7 3 7 1 5 6 4 3 4 0 0 0 *  
1 9 3 7 8 9 1 0 0 7 0 0 0 *  
1 1 8 6 8 0 9 0 1 7 0 0 0 a  
1 3 8 6 8 0 9 0 1 7 0 0 0 a  
1 5 8 6 3 0 9 0 1 7 0 0 0 *  
1 7 8 6 9 9 9 9 9 9 0 0 0 *  
1 9 8 6 3 0 9 0 1 7 0 0 0 *  
1 2 3 5 9 9 9 9 9 9 0 0 0 a  
1 4 3 5 0 0 0 0 0 0 0 0 0 *  
1 6 3 5 9 9 9 9 9 9 0 0 0 *  
1 8 3 5 0 0 0 0 0 0 0 0 0 a  
1 0 8 4 4 5 3 9 9 0 0 0 0 a  
1 2 8 4 7 0 7 1 0 7 0 0 0 a  
1 4 8 4 8 9 1 0 0 7 0 0 0 *  
1634156434000* 
1 8 8 4 9 8 7 6 8 8 0 0 0 a  
1 1 3 3 8 9 1 0 0 7 0 0 0 a  
1 3 3 3 1 5 6 4 3 4 0 0 0 *  
1 5 3 3 7 0 7 1 0 7 0 0 0 *  
1 7 3 3 9 8 7 6 8 8 0 0 0 a  
1 9 3 3 4 5 3 9 9 0 0 0 0 *  
1 1 8 2 9 5 1 0 5 7 0 0 0 a  
1 3 8 2 9 5 1 0 5 7 0 0 0 *  
1 5 8 2 5 8 7 7 8 5 0 0 0 a  
1 7 8 2 0 0 0 0 0 0 0 0 0 *  
1 9 8 2 5 8 7 7 8 5 0 0 0 *  
1 2 3 1 3 0 9 0 1 7 0 0 0 a  
1 4 3 1 5 8 7 7 8 5 0 0 0 *  
1 6 3 1 8 0 9 0 1 7 0 0 0 a  
1 8 3 1 9 5 1 0 5 7 0 0 0 *  
1 0 8 0 7 0 7 1 0 7 0 0 0 a  
1 2 8 0 7 0 7 1 0 7 0 0 0 *  
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CONTINUED TABLE 21, 

A D D R .  O R D E R  

1 3 3 0 9 9 9 9 9 9 0 0 0 *  
1 5 3 0 9 9 9 9 9 9 0 0 0 a  
1 7 3 0 9 9 9 9 9 9 0 0 0 *  
1 9 3 0 9 9 9 9 9 9 0 0 0 a  
1 1 7 9 5 2 2 4 9 9 0 0 0 a  
1 3 7 9 2 3 3 4 4 5 0 0 0 *  
1 5 7 9 0 7 8 4 5 9 0 0 0 *  
1 7 7 9 3 8 2 6 8 3 0 0 0 a  
1 9 7 9 6 4 9 4 4 8 0 0 0 *  
1 2 2 8 5 8 7 7 8 5 0 0 0 *  
1 4 2 8 9 5 1 0 5 7 0 0 0 a  
1 6 2 8 9 5 1 0 5 7 0 0 0 *  
1 8 2 8 5 8 7 7 8 5 0 0 0 a  
1 0 7 7 8 5 2 6 4 0 0 0 0 a  
1 2 7 7 9 2 3 8 8 0 0 0 C *  
1 4 7 7 2 3 3 4 4 5 0 0 0 a  
1 6 7 7 6 4 9 4 4 8 0 0 0 a  
1 8 7 7 9 9 6 9 1 7 0 0 0 *  
1 1 2 6 8 0 9 0 1 7 0 0 0 a  
1 3 2 6 3 0 9 0 1 7 0 0 0 a  
1 5 2 6 9 9 9 9 9 9 0 0 0 *  
I7263v9vl7vôvn 
1 9 2 6 8 0 9 0 1 7 0 0 0 a  
1 1 7 5 3 8 2 6 8 3 0 0 0 *  
1 3 7 5 9 2 3 8 8 0 0 0 0 a  
1 5 7 5 3 8 2 6 8 3 0 0 0 a  
1 7 7 5 9 2 3 8 8 0 0 0 0 *  
1 9 7 5 3 8 2 6 8 3 0 0 0 *  
1 2 2 4 9 5 1 0 5 7 0 0 0 *  
1 4 2 4 5 8 7 7 8 5 0 0 0 *  
1 6 2 4 5 8 7 7 8 5 0 0 0 a  
1 8 2 4 9 5 1 0 5 7 0 0 0 a  
1 0 7 3 9 7 2 3 7 0 0 0 0 a  
1 2 7 3 3 8 2 6 8 3 0 0 0 a  
1 4 7 3 5 2 2 4 9 9 0 0 0 *  
1 6 7 3 9 9 6 9 1 7 0 0 0 *  
1 8 7 3 6 4 9 4 4 8 0 0 0 *  
1 1 2 2 3 0 9 0 1 7 0 0 0 a  
1 3 2 2 8 0 9 0 1 7 0 0 0 a  
1 5 2 2 9 9 9 9 9 9 0 0 0 a  
1 7 2 2 8 0 9 0 1 7 0 0 0 a  
1 9 2 2 3 0 9 0 1 7 0 0 0 a  
1 1 7 1 9 7 2 3 7 0 0 0 0 *  
1 3 7 1 8 5 2 6 4 0 0 0 0 *  
1 5 7 1 6 4 9 4 4 8 0 0 0 *  

A D D R .  O R D E R  

1 3 8 0 7 0 7 1 0 7 0 0 0 *  
1 5 8 0 7 0 7 1 0 7 0 0 0 a  
1 7 8 0 7 0 7 1 0 7 0 0 0 *  
1 9 8 0 7 0 7 1 0 7 0 0 0 a  
1 2 2 9 3 0 9 C 1 7 0 0 0 *  
1 4 2 9 5 8 7 7 8 5 0 0 0 a  
1 6 2 9 8 0 9 0 1 7 0 0 0 *  
1 8 2 9 9 5 1 0 5 7 0 0 0 a  
1 0 7 8 8 0 9 0 1 7 0 0 0 a  
1 2 7 8 9 9 9 9 9 9 0 0 0 *  
1 4 7 8 8 0 9 0 1 7 0 0 0 a  
1 6 7 8 3 0 9 0 1 7 0 0 0 *  
1 8 7 8 3 0 9 0 1 7 0 0 0 *  
1 1 2 7 8 9 1 0 0 7 0 0 0 a  
1 3 2 7 1 5 6 4 3 4 0 0 0 *  
1 5 2 7 7 0 7 1 0 7 0 0 0 *  
1 7 2 7 9 8 7 6 8 8 0 0 0 a  
1 9 2 7 4 5 3 9 9 0 0 0 0 *  
1 1 7 6 1 5 6 4 3 4 0 0 0 *  
1 3 7 6 9 8 7 6 8 8 0 0 0 a  
1 5 7 6 4 5 3 9 9 0 0 0 0 *  
17767u71U70uv-»-
1 9 7 6 8 9 1 0 0 7 0 0 0 a  
1 2 2 5 9 9 9 9 9 9 0 0 0 *  
1 4 2 5 0 0 0 0 0 0 0 0 0 *  
1 6 2 5 9 9 9 9 9 9 0 0 0 a  
1 8 2 5 0 0 0 0 0 0 0 0 0 a  
1 0 7 4 9 5 1 0 5 7 0 0 0 a  
1 2 7 4 0 0 0 0 0 0 0 0 0 a  
1 4 7 4 9 5 1 0 5 7 0 0 0 *  
1 6 7 4 5 8 7 7 8 5 0 0 0 *  
1 2 7 4 5 8 7 7 8 5 0 0 0 =  
1 1 2 3 4 5 3 9 9 0 0 0 0 a  
1 3 2 3 9 8 7 6 8 8 0 0 0 a  
1 5 2 3 7 0 7 1 0 7 0 0 0 a  
1 7 2 3 1 5 6 4 3 4 0 0 0 *  
1 9 2 3 8 9 1 0 0 7 0 0 0 *  
1 1 7 2 8 9 1 0 0 7 0 0 0 *  
1 3 7 2 4 5 3 9 9 0 0 0 0 *  
1 5 7 2 1 5 6 4 3 4 0 0 0 a  
1 7 7 2 7 0 7 1 0 7 0 0 0 a  
1 9 7 2 9 8 7 6 8 8 0 0 0 a  
1 2 2 1 3 0 9 0 1 7 0 0 0 *  
1 4 2 1 5 8 7 7 8 5 0 0 0 *  
1 6 2 1 8 0 9 0 1 7 0 0 0 *  

ADDR. ORDER 

1 4 3 0 0 0 0 0 0 0 0 0 0 a  
1 6 3 0 0 0 0 0 0 0 0 0 0 *  
1 8 3 0 0 0 0 0 0 0 0 0 0 a  
1 0 7 9 7 6 0 4 0 6 0 0 0 a  
1 2 7 9 9 2 3 8 8 0 0 0 0 *  
1 4 7 9 9 9 6 9 1 7 0 0 0 a  
1 6 7 9 9 7 2 3 7 0 0 0 0 *  
1 8 7 9 8 5 2 6 4 0 0 0 0 a  
1 1 2 8 9 5 1 0 5 7 0 0 0 a  
1 3 2 8 5 8 7 7 8 5 0 0 0 *  
1 5 2 8 0 0 0 0 0 0 0 0 0 *  
1 7 2 8 5 8 7 7 8 5 0 0 0 a  
1 9 2 8 9 5 1 0 5 7 0 0 0 *  
1 1 7 7 0 7 8 4 5 9 0 0 0 a  
1 3 7 7 7 6 0 4 0 6 0 0 0 a  
1 5 7 7 9 7 2 3 7 0 0 0 0 *  
1 7 7 7 3 8 2 4 8 3 0 0 0 a  
1 9 7 7 5 2 2 4 9 9 0 0 0 a  
1 2 2 6 9 5 1 0 5 7 0 0 0 *  
1 4 2 6 5 8 7 7 8 5 0 0 0 a  
1 6 2 6 5 8 7 7 8 5 0 0 0 a  
162695 lv57vuO*  
1 0 7 5 9 2 3 8 8 0 0 0 0 a  
1 2 7 5 3 8 2 6 8 3 0 0 0 *  
1 4 7 5 9 2 3 8 8 0 0 0 0 *  
1 6 7 5 3 8 2 6 8 3 0 0 0 a  
1 8 7 5 9 2 3 8 8 0 0 0 0 a  
1 1 2 4 5 8 7 7 8 5 0 0 0 a  
1 3 2 4 9 5 1 0 5 7 0 0 0 a  
1 5 2 4 0 0 0 0 0 0 0 0 0 a  
1 7 2 4 9 5 1 0 5 7 0 0 0 *  
1 9 2 4 5 8 7 7 8 5 0 0 0 *  
1 1 7 3 7 6 0 4 0 6 0 0 0 *  
1 3 7 3 0 7 8 4 5 9 0 0 0 a  
1 5 7 3 8 5 2 6 4 0 0 0 0 a  
1 7 7 3 9 2 3 8 8 0 0 0 0 a  
1 9 7 3 2 3 3 4 4 5 0 0 0 a  
1 2 2 2 5 8 7 7 8 5 0 0 0 *  
1 4 2 2 9 5 1 0 5 7 0 0 0 *  
1 6 2 2 9 5 1 0 5 7 0 0 0 *  
1 8 2 2 5 8 7 7 8 5 0 0 0 *  
1 0 7 1 9 9 6 9 1 7 0 0 0 a  
1 2 7 1 9 2 3 8 8 0 0 0 0 a  
1471760406000a  
1 6 7 1 5 2 2 4 9 9 0 0 0 a  

ADDR. ORDER 

1 4 8 0 7 0 7 1 0 7 0 0 0 a  
1 6 8 0 7 0 7 1 0 7 0 0 0 *  
1 8 8 0 7 0 7 1 0 7 0 0 0 a  
1 1 2 9 9 8 7 6 8 8 0 0 0 a  
1 3 2 9 8 9 1 0 0 7 0 0 0 *  
1 5 2 9 7 0 7 1 0 7 0 0 0 a  
1 7 2 9 4 5 3 9 9 0 0 0 0 *  
1 9 2 9 1 5 6 4 3 4 0 0 0 a  
1 1 7 8 3 0 9 0 1 7 0 0 0 a  
1 3 7 8 3 0 9 0 1 7 0 0 0 a  
1 5 7 8 8 0 9 0 1 7 0 0 0 *  
1 7 7 8 9 9 9 9 9 9 0 0 0 a  
1 9 7 8 8 0 9 0 1 7 0 0 0 *  
1 2 2 7 8 0 9 0 1 7 0 0 0 *  
1 4 2 7 9 5 1 0 5 7 0 0 0 a  
1 6 2 7 3 0 9 0 1 7 0 0 0 *  
1 8 2 7 5 8 7 7 8 5 0 0 0 *  
1 0 7 6 8 9 1 0 0 7 0 0 0 a  
1 2 7 6 7 0 7 1 0 7 0 0 0 *  
1 4 7 6 4 5 3 9 9 0 0 0 0 *  
1 6 7 6 9 8 7 6 8 8 0 0 0 a  
l o76 I5643 '+QG0*  
1 1 2 5 7 0 7 1 0 7 0 0 0 a  
1 3 2 5 7 0 7 1 0 7 0 0 0 a  
1 5 2 5 7 0 7 1 0 7 0 0 0 *  
1 7 2 5 7 0 7 1 0 7 0 0 0 *  
1 9 2 5 7 0 7 1 0 7 0 0 0 a  
1 1 7 4 5 8 7 7 8 5 0 0 0 *  
1 3 7 4 5 8 7 7 8 5 0 0 0 a  
1 5 7 4 9 5 1 0 5 7 0 0 0 a  
1 7 7 4 0 0 0 0 0 0 0 0 0 a  
1 9 7 4 9 5 1 3 5 7 0 0 3 *  
1 2 2 3 8 C 9 0 1 7 0 0 0 *  
1 4 2 3 9 5 1 0 5 7 0 0 0 *  
1 6 2 3 3 0 9 0 1 7 0 0 0 *  
1 8 2 3 5 8 7 7 8 5 0 0 0 a  
1 0 7 2 9 8 7 6 8 8 0 0 0 a  
1 2 7 2 7 0 7 1 0 7 0 0 0 a  
1 4 7 2 1 5 6 4 3 4 0 0 0 a  
1 6 7 2 4 5 3 9 9 0 0 0 0 *  
1 8 7 2 8 9 1 0 0 7 0 0 0 *  
1 1 2 1 1 5 6 4 3 4 0 0 0 a  
1 3 2 1 4 5 3 9 9 0 0 0 0 a  
1 5 2 1 7 0 7 1 0 7 0 0 0 a  
1 7 2 1 8 9 1 0 0 7 0 0 0 a  
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TABLE 21, CONTINUED 

A D D R .  O R D E R  

1 7 7 1 3 8 2 6 8 3 0 0 0 *  
1 9 7 1 0 7 8 4 5 9 0 0 0 *  
1 2 2 0 0 0 0 0 0 0 0 0 0 a  
1 4 2 0 0 0 0 0 0 0 0 0 0 a  
1 6 2 0 0 0 0 0 0 0 0 0 0 a  
1 8 2 0 0 Û 0 0 Ù D 0 0 Û O  
1 0 6 9 9 9 6 9 1 7 0 0 0 a  
1 2 6 9 9 2 3 8 8 0 0 0 0 a  
1 4 6 9 7 6 0 4 0 6 0 0 0 c  
1 6 6 9 5 2 2 4 9 9 0 0 0 a  
1 8 6 9 2 3 3 4 4 5 0 0 0 a  
1 1 1 8 3 0 9 0 1 7 0 0 0 *  
1 3 1 8 8 0 9 0 1 7 0 0 0 *  
1 5 1 8 9 9 9 9 9 9 0 0 0 *  
1 7 1 8 8 0 9 0 1 7 0 0 0 *  
1 9 1 8 3 0 9 0 1 7 0 0 0 *  
1 1 6 7 7 6 0 4 0 6 0 0 0 *  
1 3 6 7 0 7 8 4 5 9 0 0 0 a  
1 5 6 7 8 5 2 6 4 0 0 0 0 c  
1 7 6 7 9 2 3 8 8 0 0 0 0 O  
1 9 6 7 2 3 3 4 4 5 0 0 0 a  
1 2 1 6 9 5 1 0 5 7 0 0 0 a  
1 4 1 6 5 8 7 7 8 5 0 0 0 a  
1 6 1 6 5 8 7 7 8 5 0 0 0 *  
1 8 1 6 9 5 1 0 5 7 0 0 0 *  
1 0 6 5 9 2 3 8 8 0 0 0 0 a  
1 2 6 5 3 8 2 6 8 3 0 0 0 *  
1 4 6 5 9 2 3 8 8 0 0 0 0 *  
1 3 1 4 3 0 9 0 1 7 0 0 0 *  
1 1 1 4 8 0 9 0 1 7 0 0 0 *  
1 8 6 5 9 2 3 8 8 0 0 0 0 c  
1 6 6 5 3 8 2 6 8 3 0 0 0 c  
1 5 1 4 9 9 9 9 9 9 0 0 0 c  
1 7 1 4 3 0 9 0 1 7 0 0 0 *  
1 9 1 4 8 0 9 0 1 7 0 0 0 *  
1 1 6 3 0 7 8 4 5 9 0 0 0 a  
1 3 6 3 7 6 0 4 0 6 0 0 0 c  
1 5 6 3 9 7 2 3 7 0 0 0 0 *  
1 7 6 3 3 8 2 6 8 3 0 0 0 a  
1 9 6 3 5 2 2 4 9 9 0 0 0 a  
1212587785000a  
1 4 1 2 9 5 1 0 5 7 0 0 0 *  
1 6 1 2 9 5 1 0 5 7 0 0 0 a  
1 8 1 2 5 8 7 7 8 5 0 0 0 *  
1 0 6 1 7 6 0 4 0 6 0 0 0 C  

ADDR. ORDER 

1 S 2 1 9 5 1 0 5 7 0 0 0 *  
1 0 7 0 9 9 9 9 9 9 0 0 0 a  
1 2 7 0 9 9 9 9 9 9 0 0 0 a  
1 4 7 0 9 9 9 9 9 9 0 0 0 a  
1 6 7 0 9 9 9 9 9 9 0 0 0 a  
1 8 7 0 9 9 9 9 9 9 0 0 0 a  
1 1 1 9 1 5 6 4 3 4 0 0 0 *  
1 3 1 9 4 5 3 9 9 0 0 0 0 *  
1 5 1 9 7 0 7 1 0 7 0 0 0 *  
1 7 1 9 8 9 1 0 0 7 0 0 0 *  
1 9 1 9 9 8 7 6 8 8 0 0 0 *  
1 1 6 8 8 9 1 0 0 7 0 0 0 *  
1 3 6 8 4 5 3 9 9 0 0 0 0 *  
1 5 6 8 1 5 6 4 3 4 0 0 0 a  
1 7 6 8 7 0 7 1 0 7 0 0 0 a  
1 9 6 8 9 8 7 6 8 8 0 0 0 a  
1 2 1 7 8 0 9 0 1 7 0 0 0 a  
1 4 1 7 9 5 1 0 5 7 0 0 0 a  
1 6 1 7 3 0 9 0 1 7 0 0 0 a  
1 8 1 7 5 8 7 7 8 5 0 0 0 *  
1 0 6 6 9 5 1 0 5 7 0 0 0 a  
1 2 6 6 0 0 0 0 0 0 0 0 0 *  
1 4 6 6 9 5 1 0 5 7 0 0 0 *  
1 6 6 6 5 8 7 7 8 5 0 0 0 *  
1 8 6 6 5 8 7 7 8 5 0 0 0 a  
1 1 1 5 7 0 7 1 0 7 0 0 0 *  
1 3 1 5 7 0 7 1 0 7 0 0 0 *  
1 5 1 5 7 0 7 1 0 7 0 0 0 a  
1 3 6 4 9 8 7 6 8 8 0 0 0 a  
1 1 6 4 1 5 6 4 3 4 0 0 0 *  
1 9 1 5 7 0 7 1 0 7 0 0 0 *  
1 7 1 5 7 0 7 1 0 7 0 0 0 a  
1 5 6 4 4 5 3 9 9 0 0 0 0 *  
1 7 6 4 7 0 7 1 0 7 0 0 0 *  
1 9 6 4 8 9 1 0 0 7 0 0 0 a  
1 2 1 3 8 0 9 0 1 7 0 0 0 a  
1 4 1 3 9 5 1 0 5 7 0 0 0 *  
1 6 1 3 3 0 9 0 1 7 0 0 0 a  
1 8 1 3 5 8 7 7 8 5 0 0 0 a  
1 0 6 2 8 0 9 0 1 7 0 0 0 a  
1 2 6 2 9 9 9 9 9 9 0 0 0 *  
1 4 6 2 8 0 9 0 1 7 0 0 0 a  
1 6 6 2 3 0 9 0 1 7 0 0 0 *  
1 8 6 2 3 0 9 0 1 7 0 0 0 *  
1 1 1 1 9 8 7 6 8 8 0 0 0 *  

ADDR. ORDER 

1 8 7 1 2 3 3 4 4 5 0 0 0 a  
1 1 2 0 0 0 0 0 0 0 0 0 0 *  
1 3 2 0 0 0 0 0 0 0 0 0 0 *  
1 5 2 0 0 0 0 0 0 0 0 0 0 *  
1 7 2 0 0 0 0 0 0 0 0 0 0 *  
1 9 2 0 0 0 0 0 0 0 0 0 0 *  
1 1 6 9 9 7 2 3 7 0 0 0 0 *  
1 3 6 9 8 5 2 6 4 0 0 0 0 *  
1 5 6 9 6 4 9 4 4 8 0 0 0 *  
1 7 6 9 3 8 2 6 8 3 0 0 0 *  
1 9 6 9 0 7 8 4 5 9 0 0 0 *  
1 2 1 8 5 8 7 7 8 5 0 0 0 a  
1 4 1 8 9 5 1 0 5 7 0 0 0 a  
1 6 1 8 9 5 1 0 5 7 0 0 0 a  
1 8 1 8 5 8 7 7 8 5 0 0 0 a  
1 0 6 7 9 7 2 3 7 0 0 0 0 a  
1 2 6 7 3 8 2 6 8 3 0 0 0 a  
1 4 6 7 5 2 2 4 9 9 0 0 0 *  
1 6 6 7 9 9 6 9 1 7 0 0 0 *  
1 8 6 7 6 4 9 4 4 8 0 0 0 *  
1 1 1 6 5 8 7 7 8 5 0 0 0 *  
1 3 1 6 9 5 1 0 5 7 0 0 0 *  
151600OOOOOuOa  
1 7 1 6 9 5 1 0 5 7 0 0 0 a  
1 9 1 6 5 8 7 7 8 5 0 0 0 a  
1 1 6 5 3 8 2 6 8 3 0 0 0 *  
1 3 6 5 9 2 3 8 8 0 0 0 0 a  
1 5 6 5 3 8 2 6 8 3 0 0 0 a  
1 4 1 4 5 8 7 7 8 5 0 0 0 *  
1 2 1 4 9 5 1 0 5 7 0 0 0 a  
1 9 6 5 3 8 2 6 8 3 0 0 0 *  
1 7 6 5 9 2 3 8 8 0 0 0 0 *  
1 6 1 4 5 8 7 7 8 5 0 0 0 *  
1 8 1 4 9 5 1 0 5 7 0 0 0 a  
1 0 6 3 8 5 2 6 4 0 0 0 0 a  
1 2 6 3 9 2 3 8 8 0 0 0 0 *  
1 4 6 3 2 3 3 4 4 5 0 0 0 a  
1 6 6 3 6 4 9 4 4 8 0 0 0 a  
1 8 6 3 9 9 6 9 1 7 0 0 0 *  
1 1 1 2 9 5 1 0 5 7 0 0 0 *  
1 3 1 2 5 8 7 7 8 5 0 0 0 a  
1 5 1 2 0 0 0 0 0 0 0 0 0 *  
1 7 1 2 5 8 7 7 8 5 0 0 0 *  
1 9 1 2 9 5 1 0 5 7 0 0 0 a  
1 1 6 1 5 2 2 4 9 9 0 0 0 a  

ADDR. ORDER 

1 9 2 1 9 8 7 6 8 8 0 0 0 a  
1 1 7 0 9 9 9 9 9 9 0 0 0 *  
1 3 7 0 9 9 9 9 9 9 0 0 0 *  
1 5 7 0 9 9 9 9 9 9 0 0 0 *  
1 7 7 0 9 9 9 9 9 9 0 0 0 *  
1 9 7 0 9 9 9 9 9 9 0 0 0 *  
1 2 1 9 3 0 9 0 1 7 0 0 0 a  
1 4 1 9 5 8 7 7 8 5 0 0 0 a  
1 6 1 9 8 0 9 0 1 7 0 0 0 a  
1 8 1 9 9 5 1 0 5 7 0 0 0 a  
1 0 6 8 9 8 7 6 8 8 0 0 0 a  
1 2 6 8 7 0 7 1 0 7 0 0 0 a  
1 4 6 8 1 5 6 4 3 4 0 0 0 a  
1 6 6 8 4 5 3 9 9 0 0 0 0 *  
1 8 6 8 8 9 1 0 0 7 0 0 0 *  
1 1 1 7 4 5 3 9 9 0 0 0 0 *  
1 3 1 7 9 8 7 6 8 8 0 0 0 *  
1 5 1 7 7 0 7 1 0 7 0 0 0 *  
1 7 1 7 1 5 6 4 3 4 0 0 0 a  
1 9 1 7 8 9 1 0 0 7 0 0 0 a  
1 1 6 6 5 8 7 7 8 5 0 0 0 *  
1 3 6 6 5 8 7 7 8 5 0 0 0 a  
1 5 6 6 9 5 1 0 5 7 0 0 0 a  
1 7 6 6 0 0 0 0 0 0 0 0 0 *  
1 9 6 6 9 5 1 0 5 7 0 0 0 *  
1 2 1 5 9 9 9 9 9 9 0 0 0 a  
1 4 1 5 0 0 0 0 0 0 0 0 0 *  
1 6 1 5 9 9 9 9 9 9 0 0 0 *  
1 4 6 4 4 5 3 9 9 0 0 0 0 *  
1 2 6 4 7 0 7 1 0 7 0 0 0 *  
1 0 6 4 8 9 1 0 0 7 0 0 0 a  
1 8 1 5 0 0 0 0 0 0 0 0 0 a  
1 6 6 4 9 8 7 6 8 8 0 0 0 a  
1 8 6 4 1 5 6 4 3 4 0 0 0 *  
1 1 1 3 8 9 1 0 0 7 0 0 0 *  
1 3 1 3 1 5 6 4 3 4 0 0 0 a  
1 5 1 3 7 0 7 1 0 7 0 0 0 a  
1 7 1 3 9 8 7 6 8 8 0 0 0 *  
1 9 1 3 4 5 3 9 9 0 0 0 0 a  
1 1 6 2 3 0 9 0 1 7 0 0 0 a  
1 3 6 2 3 0 9 0 1 7 0 0 0 a  
1 5 6 2 8 0 9 0 1 7 0 0 0 *  
1 7 6 2 9 9 9 9 9 9 0 0 0 a  
1 9 6 2 8 0 9 0 1 7 0 0 0 *  
1 2 1 1 3 0 9 0 1 7 0 0 0 a  
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TABLE ?1. CONTINUED 

A D D R .  O R D E R  

1 2 6 1 9 2 3 8 8 0 0 0 0 *  
1 4 6 1 9 9 6 9 1 7 0 0 0 a  
1 6 6 1 9 7 2 3 7 0 0 0 0 *  
1 8 6 1 8 5 2 6 4 0 0 0 0 a  
1 1 1 0 9 9 9 9 9 9 0 0 0 *  
1 3 1 0 9 9 9 9 9 9 0 0 0 a  
1 5 1 0 9 9 9 9 9 9 0 0 0 *  
1 7 1 0 9 9 9 9 9 9 0 0 0 a  
1 9 1 0 9 9 9 9 9 9 0 0 0 *  
1 1 5 9 8 5 2 6 4 0 0 0 0 a  
1 3 5 9 9 7 2 3 7 0 0 0 0 *  
1 2 0 8 5 8 7 7 8 5 0 0 0 *  
1 9 5 9 7 6 0 4 0 6 0 0 0 a  
1 7 5 9 9 2 3 8 8 0 0 0 0 *  
1 5 5 9 9 9 6 9 1 7 0 0 0 a  
1 4 0 8 9 5 1 0 5 7 0 0 0 a  
1 6 0 8 9 5 1 0 5 7 0 0 0 *  
1 8 0 8 5 8 7 7 8 5 0 0 0 a  
1 0 5 7 5 2 2 4 9 9 0 0 0 a  
1 2 5 7 3 8 2 6 8 3 0 0 0 a  
1 4 5 7 9 7 2 3 7 0 0 0 0 *  
1 6 5 7 7 6 0 4 0 6 0 0 0 a  
1 8 5 7 0 7 8 4 5 9 0 0 0 a  
1 1 0 6 8 0 9 0 1 7 0 0 0 *  
1 3 0 6 3 0 9 0 1 7 0 0 0 *  
1 5 0 6 9 9 9 9 9 9 0 0 0 a  
1 7 0 6 3 0 9 0 1 7 0 0 0 *  
1 9 0 6 8 0 9 0 1 7 0 0 0 *  
1 1 5 5 9 2 3 8 8 0 0 0 0 a  
1 3 5 5 3 8 2 6 8 3 0 0 0 a  
1 5 5 5 9 2 3 8 8 0 0 0 0 *  
1 7 5 5 3 8 2 6 8 3 0 0 0 *  
1 9 5 5 9 2 3 8 8 0 0 0 0 a  
1204951057000*  
1 4 0 4 5 8 7 7 8 5 0 0 0 *  
1 6 0 4 5 8 7 7 8 5 0 0 0 a  
1 8 0 4 9 5 1 0 5 7 0 0 0 a  
1 0 5 3 2 3 3 4 4 5 0 0 0 a  
1 2 5 3 9 2 3 8 8 0 0 0 0 a  
1 4 5 3 8 5 2 6 4 0 0 0 0 a  
1 6 5 3 0 7 8 4 5 9 0 0 0 a  
1 8 5 3 7 6 0 4 0 6 0 0 0 *  
1 1 0 2 3 0 9 0 1 7 0 0 0 *  
1 3 0 2 8 0 9 0 1 7 0 0 0 *  
1 5 0 2 9 9 9 9 9 9 0 0 0 *  

ADDR. ORDER ADDR. ORDER ADDR. ORDER 

1 4 1 1 5 8 7 7 8 5 0 0 0 *  
1 6 1 1 0 0 9 0 1 7 0 0 0 a  
1 8 1 1 9 5 1 0 5 7 0 0 0 *  
1 0 6 0 7 0 7 1 0 7 0 0 0 a  
1 2 6 0 7 0 7 1 0 7 0 0 0 *  
1 4 6 0 7 0 7 1 0 7 0 0 0 a  
1 6 6 0 7 0 7 1 0 7 0 0 0 *  
1 8 6 0 7 0 7 1 0 7 0 0 0 a  
1 1 0 9 9 8 7 6 8 8 0 0 0 *  
1 3 0 9 8 9 1 0 0 7 0 0 0 a  
1 5 0 9 7 0 7 1 0 7 0 0 0 *  
1 3 5 8 9 5 1 0 5 7 0 0 0 *  
1 1 5 8 9 5 1 0 5 7 0 0 0 a  
1909156434000*  
1 7 0 9 4 5 3 9 9 0 0 0 0 a  
1 5 5 8 5 8 7 7 8 5 0 0 0 a  
1 7 5 8 0 0 0 0 0 0 0 0 0 a  
1 9 5 8 5 8 7 7 8 5 0 0 0 *  
1 2 0 7 8 0 9 0 1 7 0 0 0 *  
1 4 0 7 9 5 1 0 5 7 0 0 0 a  
1 6 0 7 3 0 9 0 1 7 0 0 0 *  
1 8 0 7 5 8 7 7 8 5 0 0 0 *  
1 0 5 6 4 5 3 9 9 0 0 0 0 a  
1 2 5 6 7 0 7 1 0 7 0 0 0 a  
1 4 5 6 8 9 1 0 0 7 0 0 0 *  
1 6 5 6 1 5 6 4 3 4 0 0 0 *  
1 8 5 6 9 8 7 6 8 8 0 0 0 a  
1 1 0 5 7 0 7 1 0 7 0 0 0 *  
1 3 0 5 7 0 7 1 0 7 0 0 0 *  
1 5 0 5 7 0 7 1 0 7 0 0 0 a  
1 7 0 5 7 0 7 1 0 7 0 0 0 a  
1 9 0 5 7 0 7 1 0 7 0 0 0 *  
1 1 5 4 8 0 9 0 1 7 0 0 0 a  
1 3 5 4 8 0 9 0 1 7 0 0 0 a  
1 5 5 4 3 0 9 0 1 7 0 0 0 *  
1 7 5 4 9 9 9 9 9 9 0 0 0 *  
1 9 5 4 3 0 9 0 1 7 0 0 0 *  
1 2 0 3 8 0 9 0 1 7 0 0 0 *  
1 4 0 3 9 5 1 0 5 7 0 0 0 *  
1 6 0 3 3 0 9 0 1 7 0 0 0 *  
1 8 0 3 5 8 7 7 8 5 0 0 0 a  
1 0 5 2 1 5 6 4 3 4 0 0 0 a  
1 2 5 2 7 0 7 1 0 7 0 0 0 a  
1 4 5 2 9 8 7 6 8 8 0 0 0 a  
1 6 5 2 8 9 1 0 0 7 0 0 0 a  

1 3 1 1 8 9 1 0 0 7 0 0 0 a  
1 5 1 1 7 0 7 1 0 7 0 0 0 *  
1 7 1 1 4 5 3 9 9 0 0 0 0 a  
1 9 1 1 1 5 6 4 3 4 0 0 0 *  
1 1 6 0 7 0 7 1 0 7 0 0 0 a  
1 3 6 0 7 0 7 1 0 7 0 0 0 *  
1 5 6 0 7 0 7 1 0 7 0 0 0 a  
1 7 6 0 7 0 7 1 0 7 0 0 0 *  
1 9 6 0 7 0 7 1 0 7 0 0 0 a  
1 2 0 9 3 0 9 0 1 7 0 0 0 *  
1 4 0 9 5 8 7 7 8 5 0 0 0 a  
1 2 5 8 0 0 0 0 0 0 0 0 0 a  
1 0 5 8 5 8 7 7 8 5 0 0 0 a  
1 8 0 9 9 5 1 0 5 7 0 0 0 a  
1 6 0 9 8 0 9 0 1 7 0 0 0 *  
1 4 5 8 5 8 7 7 8 5 0 0 0 *  
1 6 5 8 9 5 1 0 5 7 0 0 0 a  
1 8 5 8 9 5 1 0 5 7 0 0 0 *  
1 1 0 7 8 9 1 0 0 7 0 0 0 *  
1 3 0 7 1 5 6 4 3 4 0 0 0 a  
1 5 0 7 7 0 7 1 0 7 0 0 0 a  
1 7 0 7 9 8 7 6 8 8 0 0 0 *  
1 9 C 7 4 5 3 9 9 0 0 0 V O  
1 1 5 6 9 8 7 6 8 8 0 0 0 a  
1 3 5 6 1 5 6 4 3 4 0 0 0 *  
1 5 5 6 8 9 1 0 U 7 0 0 0 *  
1 7 5 6 7 0 7 1 0 7 0 0 0 a  
1 9 5 6 4 5 3 9 9 0 0 0 0 a  
1 2 0 5 9 9 9 9 9 9 0 0 0 *  
1 4 0 5 0 0 0 0 0 0 0 0 0 *  
1 6 0 5 9 9 9 9 9 9 0 0 0 a  
1 8 0 5 0 0 0 0 0 0 0 0 0 a  
1 0 5 4 3 0 9 0 1 7 0 0 0 a  
1 2 5 4 9 9 9 9 9 9 0 0 0 a  
1 4 5 4 3 0 9 0 1 7 0 0 0 a  
1 6 5 4 8 0 9 0 1 7 0 0 0 *  
1 8 5 4 8 0 9 0 1 7 0 0 0 *  
1 1 0 3 4 5 3 9 9 0 0 0 0 *  
1 3 0 3 9 8 7 6 8 6 0 0 0 *  
1 5 0 3 7 0 7 1 0 7 0 0 0 *  
1 7 0 3 1 5 6 4 3 4 0 0 0 a  
1 9 0 3 8 9 1 0 0 7 0 0 0 a  
1 1 5 2 4 5 3 9 9 0 0 0 0 a  
1 3 5 2 8 9 1 0 0 7 0 0 0 a  
1 5 5 2 9 8 7 6 8 8 0 0 0 a  

1 3 6 1 2 3 3 4 4 5 0 0 0 *  
1 5 6 1 0 7 8 4 5 9 0 0 0 *  
1 7 6 1 3 8 2 6 8 3 0 0 0 a  
1 9 6 1 6 4 9 4 4 8 0 0 0 *  
1210000000000*  
1 4 1 0 0 0 0 0 0 0 0 0 0 a  
1610000000000*  
1 8 1 0 0 0 0 0 0 0 0 0 0 a  
1 0 5 9 6 4 9 4 4 8 0 0 0 a  
1 2 5 9 3 8 2 6 8 3 0 0 0 *  
1 4 5 9 0 7 8 4 5 9 0 0 0 a  
1 3 0 8 5 8 7 7 8 5 0 0 0 a  
1 1 0 8 9 5 1 0 5 7 0 0 0 *  
1 8 5 9 5 2 2 4 9 9 0 0 0 *  
1 6 5 9 2 3 3 4 4 5 0 0 0 a  
1 5 0 8 0 0 0 0 0 0 0 0 0 a  
1 7 0 8 5 8 7 7 8 5 0 0 0 *  
1 9 0 8 9 5 1 0 5 7 0 0 0 a  
1 1 5 7 9 9 6 9 1 7 0 0 0 a  
1 3 5 7 6 4 9 4 4 8 0 0 0 *  
1 5 5 7 2 3 3 4 4 5 0 0 0 *  
1 7 5 7 9 2 3 8 8 0 0 0 0 a  
1937852640000*  
1 2 0 6 9 5 1 0 5 7 0 0 0 *  
1 4 0 6 5 8 7 7 8 5 0 0 0 3  
1 6 0 6 5 8 7 7 8 5 0 0 0 a  
1 8 0 6 9 5 1 0 5 7 0 0 0 *  
1 0 5 5 3 8 2 6 8 3 0 0 0 a  
1 2 5 5 9 2 3 8 8 0 0 0 0 a  
1 4 5 5 3 8 2 6 8 3 0 0 0 *  
1 6 5 5 9 2 3 8 8 0 0 0 0 *  
1 8 5 5 3 8 2 6 8 3 0 0 0 a  
1 1 0 4 5 8 7 7 8 5 0 0 0 *  
1 3 0 4 9 5 1 0 5 7 0 0 0 *  
1 5 0 4 0 0 0 0 0 0 0 0 0 *  
1 7 0 4 9 5 1 0 5 7 0 0 0 a  
1 9 0 4 5 8 7 7 8 5 0 0 0 a  
1 1 5 3 6 4 9 4 4 8 0 0 0 a  
1 3 5 3 9 9 6 9 1 7 0 0 0 a  
1 5 5 3 5 2 2 4 9 9 0 0 0 a  
1 7 5 3 3 8 2 6 8 3 0 0 0 *  
1 9 5 3 9 7 2 3 7 0 0 0 0 *  
1 2 0 2 5 8 7 7 8 5 0 0 0 *  
1 4 0 2 9 5 1 0 5 7 0 0 0 *  
1 6 0 2 9 5 1 0 5 7 0 0 0 *  
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1 7 0 2 8 0 9 0 1 7 0 0 0 *  
1 9 0 2 3 0 9 0 1 7 0 0 0 *  
1 1 5 1 2 3 3 4 4 5 0 0 0 a  
1 3 5 1 5 2 2 4 9 9 0 0 0 a  
1 5 5 1 7 6 0 4 0 6 0 0 0 a  
1 7 5 1 9 2 3 8 8 0 0 0 0 a  
1 9 5 1 9 9 6 9 1 7 0 0 0 a  
0 0 3 9 9 9 6 9 1 7 0 0 0 a  
0 2 3 9 9 2 3 8 8 0 0 0 0 a  
0 4 3 9 7 6 0 4 0 6 0 0 0 a  
0 6 3 9 5 2 2 4 9 9 0 0 0 a  
0 8 3 9 2 3 3 4 4 5 0 0 0 a  
0 0 8 8 9 5 1 0 5 7 0 0 0 a  
0 2 8 8 5 8 7 7 8 5 0 0 0 a  
0 4 8 8 0 0 0 0 0 0 0 0 0 *  
0 6 8 8 5 8 7 7 8 5 0 0 0 *  
0 8 8 8 9 5 1 0 5 7 0 0 0 *  
0 1 3 7 7 6 0 4 0 6 0 0 0 a  
0 3 3 7 0 7 8 4 5 9 0 0 0 *  
0 5 3 7 8 5 2 6 4 0 0 0 0 *  
0 7 3 7 9 2 3 8 8 0 0 0 0 *  
0 9 3 7 2 3 3 4 4 5 0 0 0 *  
0 1 8 6 3 0 9 0 1 7 0 0 0 a  
0 3 8 6 8 0 9 0 1 7 0 0 0 *  
0 5 8 6 8 0 9 0 1 7 0 0 0 *  
0 7 8 6 3 0 9 0 1 7 0 0 0 a  
0 0 3 5 9 2 3 8 8 0 0 0 0 a  
0 2 3 5 3 8 2 6 8 3 0 0 0 *  
0 4 3 5 9 2 3 8 8 0 0 0 0 *  
0 6 3 5 3 8 2 6 8 3 0 0 0 a  
0 8 3 5 9 2 3 8 8 0 0 0 0 a  
0 0 8 4 5 8 7 7 8 5 0 0 0 a  
0 2 8 4 9 5 1 0 5 7 0 0 0 *  
0 4 8 4 0 0 0 0 0 0 0 0 0 a  
0 6 8 4 9 5 1 0 5 7 0 0 0 a  
0 8 8 4 5 8 7 7 8 5 0 0 0 *  
0 1 3 3 0 7 8 4 5 9 0 0 0 *  
0333760406000*  
0 5 3 3 9 7 2 3 7 0 0 0 0 a  
0 7 3 3 3 8 2 6 8 3 0 0 0 *  
0 9 3 3 5 2 2 4 9 9 0 0 0 *  
0 1 8 2 8 0 9 0 1 7 0 0 0 *  
0 3 8 2 3 0 9 0 1 7 0 0 0 a  
0 5 8 2 3 0 9 0 1 7 0 0 0 a  
0 7 8 2 8 0 9 0 1 7 0 0 0 *  

ADDR. ORDER ADDR. ORDER ADDR. ORDER 

1 8 5 2 4 5 3 9 9 0 0 0 0 a  
1 1 0 1 1 5 6 4 3 4 0 0 0 *  
1 3 0 1 4 5 3 9 9 0 0 0 0 *  
1 5 0 1 7 0 7 1 0 7 0 0 0 *  
1 7 0 1 8 9 1 0 0 7 0 0 0 *  
1 9 0 1 9 8 7 6 8 8 0 0 0 *  
1 9 0 1 9 8 7 6 8 8 0 0 0 *  
0 1 8 9 9 5 1 0 5 7 0 0 0 a  
0 3 8 9 8 0 9 0 1 7 0 0 0 a  
0 5 8 9 5 8 7 7 8 5 0 0 0 a  
0 7 8 9 3 0 9 0 1 7 0 0 0 a  
0 0 3 8 9 8 7 6 8 8 0 0 0 a  
0 2 3 8 7 0 7 1 0 7 0 0 0 a  
0 4 3 8 1 5 6 4 3 4 0 0 0 a  
0 6 3 8 4 5 3 9 9 0 0 0 0 *  
0 8 3 8 8 9 1 0 0 7 0 0 0 *  
0 0 8 7 8 9 1 0 0 7 0 0 0 a  
0 2 8 7 1 5 6 4 3 4 0 0 0 a  
0 4 8 7 7 0 7 1 0 7 0 0 0 *  
0 6 8 7 9 8 7 6 8 8 0 0 0 *  
0 8 8 7 4 5 3 9 9 0 0 0 0 *  
0 1 3 6 5 8 7 7 8 5 0 0 0 a  
0 3 3 6 5 8 7 7 8 5 0 0 0 *  
0 5 3 6 9 5 1 0 5 7 0 0 0 *  
0 7 3 6 0 0 0 0 0 0 0 0 0 a  
0 9 3 6 9 5 1 0 5 7 0 0 0 a  
0 1 8 5 0 0 0 0 0 0 0 0 0 *  
0 3 8 5 9 9 9 9 9 9 0 0 0 *  
0 5 8 5 0 0 0 0 0 0 0 0 0 a  
0 7 8 5 9 9 9 9 9 9 0 0 0 a  
0 0 3 4 8 9 1 0 0 7 0 0 0 a  
0 2 3 4 7 0 7 1 0 7 0 0 0 *  
0 4 3 4 4 5 3 9 9 0 0 0 0 *  
0 6 3 4 9 8 7 6 8 8 0 0 0 a  
0 8 3 4 1 5 6 4 3 4 0 0 0 *  
0 0 8 3 4 5 3 9 9 0 0 0 0 a  
0 2 8 3 9 8 7 6 8 8 0 0 0 *  
0 4 8 3 7 0 7 1 0 7 0 0 0 a  
0 6 8 3 1 5 6 4 3 4 0 0 0 a  
0 8 8 3 8 9 1 0 0 7 0 0 0 *  
0 1 3 2 3 0 9 0 1 7 0 0 0 *  
0 3 3 2 3 0 9 0 1 7 0 0 0 *  
0 5 3 2 8 0 9 0 1 7 0 0 0 a  
0 7 3 2 9 9 9 9 9 9 0 0 0 *  
0 9 3 2 8 0 9 0 1 7 0 0 0 a  

1 7 5 2 7 0 7 1 0 7 0 0 0 a  
1 9 5 2 1 5 6 4 3 4 0 0 0 a  
1 2 0 1 3 0 9 0 1 7 0 0 0 *  
1 4 0 1 5 8 7 7 8 5 0 0 0 *  
1 6 0 1 8 0 9 0 1 7 0 0 0 *  
1 8 0 1 9 5 1 0 5 7 0 0 0 *  
1 8 0 1 9 5 1 0 5 7 0 0 0 *  
0 0 8 9 9 8 7 6 8 8 0 0 0 a  
0 2 8 9 8 9 1 0 0 7 0 0 0 a  
0 4 8 9 7 0 7 1 0 7 0 0 0 a  
0 6 8 9 4 5 3 9 9 0 0 0 0 a  
0 8 8 9 1 5 6 4 3 4 0 0 0 a  
0 1 3 8 8 9 1 0 0 7 0 0 0 a  
0 3 3 8 4 5 3 9 9 0 0 0 0 a  
0 5 3 8 1 5 6 4 3 4 0 0 0 *  
0 7 3 8 7 0 7 1 0 7 0 0 0 *  
0 9 3 8 9 6 7 6 8 8 0 0 0 *  
0 1 8 7 5 8 7 7 8 5 0 0 0 c  
0 3 8 7 3 0 9 0 1 7 0 0 0 *  
0 5 8 7 9 5 1 0 5 7 0 0 0 *  
0 7 8 7 8 0 9 0 1 7 0 0 0 *  
0 0 3 6 9 5 1 0 5 7 0 0 0 a  
02360O0GUOOVV* 
0 4 3 6 9 5 1 0 5 7 0 0 0 *  
0 6 3 6 5 8 7 7 8 5 0 0 0 *  
0 8 3 6 5 8 7 7 8 5 0 0 0 a  
0 0 8 5 7 0 7 1 0 7 0 0 0 a  
0 2 8 5 7 0 7 1 0 7 0 0 0 *  
0 4 8 5 7 0 7 1 0 7 0 0 0 *  
0 6 8 5 7 0 7 1 0 7 0 0 0 a  
0 8 8 5 7 0 7 1 0 7 0 0 0 a  
0 1 3 4 1 5 6 4 3 4 0 0 0 a  
0 3 3 4 9 8 7 6 8 8 0 0 0 *  
0 5 3 4 4 5 3 9 9 0 0 0 0 a  
0 7 3 4 7 0 7 1 0 7 0 0 0 a  
0 9 3 4 8 9 1 0 0 7 0 0 0 *  
0 1 8 3 5 8 7 7 8 5 0 0 0 *  
0 3 8 3 3 0 9 0 1 7 0 0 0 *  
0 5 8 3 9 5 1 0 5 7 0 0 0 a  
0 7 8 3 8 0 9 0 1 7 0 0 0 *  
0 0 3 2 8 0 9 0 1 7 0 0 0 a  
0 2 3 2 9 9 9 9 9 9 0 0 0 *  
0 4 3 2 8 0 9 0 1 7 0 0 0 a  
0 6 3 2 3 0 9 0 1 7 0 0 0 *  
0 8 3 2 3 0 9 0 1 7 0 0 0 *  

1 8 0 2 5 8 7 7 8 5 0 0 0 *  
1 0 5 1 0 7 8 4 5 9 0 0 0 a  
1 2 5 1 3 8 2 6 8 3 0 0 0 a  
1 4 5 1 6 4 9 4 4 8 0 0 0 a  
1 6 5 1 8 5 2 6 4 0 0 0 0 a  
1 8 5 1 9 7 2 3 7 0 0 0 0 a  
1 8 5 1 9 7 2 3 7 0 0 0 0 a  
0 1 3 9 9 7 2 3 7 0 0 0 0 a  
0 3 3 9 8 5 2 6 4 0 0 0 0 a  
0 5 3 9 6 4 9 4 4 8 0 0 0 a  
0 7 3 9 3 8 2 6 8 3 0 0 0 a  
0 9 3 9 0 7 8 4 5 9 0 0 0 a  
0 1 8 8 8 0 9 0 1 7 0 0 0 a  
0 3 8 8 3 0 9 0 1 7 0 0 0 a  
0 5 8 8 3 0 9 0 1 7 0 0 0 *  
0 7 8 8 8 0 9 0 1 7 0 0 0 *  
0 0 3 7 9 7 2 3 7 0 0 0 0 a  
0 2 3 7 3 8 2 6 8 3 0 0 0 a  
0 4 3 7 5 2 2 4 9 9 0 0 0 *  
0 6 3 7 9 9 6 9 1 7 0 0 0 *  
0 8 3 7 6 4 9 4 4 8 0 0 0 *  
0 0 8 6 8 0 9 0 1 7 0 0 0 a  
0266309017000*  
0 4 8 6 9 9 9 9 9 9 0 0 0 *  
0 6 8 6 3 0 9 0 1 7 0 0 0 *  
0 8 8 6 8 0 9 0 1 7 0 0 0 a  
0 1 3 5 3 8 2 6 8 3 0 0 0 a  
0 3 3 5 9 2 3 8 8 0 0 0 0 *  
0 5 3 5 3 8 2 6 8 3 0 0 0 *  
0 7 3 5 9 2 3 8 8 0 0 0 0 a  
0 9 3 5 3 8 2 6 8 3 0 0 0 a  
0 1 8 4 3 0 9 0 1 7 0 0 0 *  
0 3 8 4 8 0 9 0 1 7 0 0 0 *  
0 5 8 4 8 0 9 0 1 7 0 0 0 a  
0 7 8 4 3 0 9 0 1 7 0 0 0 a  
0 0 3 3 8 5 2 6 4 0 0 0 0 a  
0 2 3 3 9 2 3 8 8 0 0 0 0 *  
0 4 3 3 2 3 3 4 4 5 0 0 0 a  
0 6 3 3 6 4 9 4 4 8 0 0 0 a  
0 8 3 3 9 9 6 9 1 7 0 0 0 *  
0 0 8 2 3 0 9 0 1 7 0 0 0 a  
0 2 8 2 8 0 9 0 1 7 0 0 0 *  
0 4 8 2 9 9 9 9 9 9 0 0 0 a  
0 6 8 2 8 0 9 0 1 7 0 0 0 *  
0 8 8 2 3 0 9 0 1 7 0 0 0 a  
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0 0 3 1 7 6 0 4 0 6 0 0 0 a  
0 2 3 1 9 2 3 8 8 0 0 0 0 *  
0 4 3 1 9 9 6 9 1 7 0 0 0 a  
0 6 3 1 9 7 2 3 7 0 0 0 0 *  
0 8 3 1 8 5 2 6 4 0 0 0 0 a  
00800OO00C00Û* 
0 2 8 0 0 0 0 0 0 0 0 0 0 a  
0 4 8 0 0 0 0 0 0 0 0 0 0 *  
0 6 8 0 0 0 0 0 0 0 0 0 0 a  
0880000000000*  
0 1 2 9 8 5 2 6 4 0 0 0 0 *  
0 3 2 9 9 7 2 3 7 0 0 0 0 a  
0 5 2 9 9 9 6 9 1 7 0 0 0 *  
0 7 2 9 9 2 3 8 8 0 0 0 0 a  
0 9 2 9 7 6 0 4 0 6 0 0 0 *  
0 1 7 8 8 0 9 0 1 7 0 0 C *  
0 3 7 8 3 0 9 0 1 7 0 0 0 a  
0 5 7 8 3 0 9 0 1 7 0 0 0 a  
0 7 7 8 8 0 9 0 1 7 0 0 0 *  
0 0 2 7 5 2 2 4 9 9 0 0 0 a  
0 2 2 7 3 8 2 6 8 3 0 0 0 a  
0 4 2 7 9 7 2 3 7 0 0 0 0 *  
0 6 2 7 7 6 0 4 0 o O O J c  
0 8 2 7 0 7 8 4 5 9 0 0 0 a  
0 0 7 6 5 8 7 7 8 5 0 0 0 *  
0 2 7 6 9 5 1 0 5 7 0 0 0 a  
0 4 7 6 0 0 0 0 0 0 0 0 0 a  
0 6 7 6 9 5 1 0 5 7 0 0 0 *  
0 8 7 6 5 8 7 7 8 5 0 0 0 a  
0 1 2 5 9 2 3 8 8 0 0 0 0 *  
0 3 2 5 3 8 2 6 8 3 0 0 0 *  
0 5 2 5 9 2 3 8 8 0 0 0 0 a  
0 7 2 5 3 8 2 6 8 3 0 0 0 a  
0 9 2 5 9 2 3 8 8 0 0 0 0 *  
0 1 7 4 3 0 9 0 1 7 0 0 0 a  
0 3 7 4 8 0 9 0 1 7 0 0 0 *  
0 5 7 4 8 0 9 0 1 7 0 0 0 *  
0 7 7 4 3 0 9 0 1 7 0 0 0 a  
0 0 2 3 2 3 3 4 4 5 0 0 0 a  
0 2 2 3 9 2 3 8 6 0 0 0 0 a  
0 4 2 3 8 5 2 6 4 0 0 0 0 a  
0 6 2 3 0 7 8 4 5 9 0 0 0 a  
0 8 2 3 7 6 0 4 0 6 0 0 0 *  
0 0 7 2 9 5 1 0 5 7 0 0 0 *  
0 2 7 2 5 8 7 7 8 5 0 0 0 *  

ADDR. ORDER 

'J(J u 11 bô4.ô400ûn 
0 2 8 1 4 5 3 9 9 0 0 0 0 *  
0 4 8 1 7 0 7 1 0 7 0 0 0 a  
0 6 8 1 8 9 1 0 0 7 0 0 0 *  
0 8 8 1 9 8 7 6 8 8 0 0 0 a  
0 1 3 0 7 0 7 1 0 7 0 0 0 *  
0 3 3 0 7 0 7 1 0 7 0 0 0 a  
0 5 3 0 7 0 7 1 0 7 0 0 0 *  
0 7 3 0 7 0 7 1 0 7 0 0 0 a  
0 9 3 0 7 0 7 1 0 7 0 0 0 *  
0 1 7 9 9 5 1 0 5 7 0 0 0 *  
0 3 7 9 8 0 9 0 1 7 0 0 0 a  
0 5 7 9 5 8 7 7 8 5 0 0 0 *  
0 7 7 9 3 0 9 0 1 7 0 0 0 a  
0 0 2 8 5 8 7 7 8 5 0 0 0 a  
0 2 2 8 0 0 0 0 0 0 0 0 0 a  
0 4 2 8 5 8 7 7 8 5 0 0 0 *  
0 6 2 8 9 5 1 0 5 7 0 0 0 a  
0 8 2 8 9 5 1 0 5 7 0 0 0 *  
0 0 7 7 4 5 3 9 9 0 0 0 0 *  
0 2 7 7 9 8 7 6 8 8 0 0 0 a  
0 4 7 7 7 0 7 1 0 7 0 0 0 *  

0 8 7 7 8 9 1 0 0 7 0 0 0 c  
0 1 2 6 9 8 7 6 8 8 0 0 0 *  
0 3 2 6 1 5 6 4 3 4 0 0 0 a  
0 5 2 6 8 9 1 0 0 7 0 0 0 a  
0 7 2 6 7 0 7 1 0 7 0 0 0 *  
0 9 2 6 4 5 3 9 9 0 0 0 0 *  
0 1 7 5 0 0 0 0 0 0 0 0 0 a  
0 3 7 5 9 9 9 9 9 9 0 0 0 *  
0 5 7 5 0 0 0 0 0 0 0 0 0 *  
0 7 7 5 9 9 9 9 9 9 0 0 0 a  
0 0 2 4 3 0 9 0 1 7 0 0 0 a  
0 2 2 4 9 9 9 9 9 9 0 0 0 a  
0 4 2 4 3 0 9 0 1 7 0 0 0 a  
0 6 2 4 8 0 9 0 1 7 0 0 0 *  
0 8 2 4 8 0 9 0 1 7 0 0 0 *  
0 0 7 3 8 9 1 0 0 7 0 0 0 *  
0 2 7 3 1 5 6 4 3 4 0 0 0 *  
0 4 7 3 7 0 7 1 0 7 0 0 0 a  
0 6 7 3 9 8 7 6 8 8 0 0 0 a  
0 8 7 3 4 5 3 9 9 0 0 0 0 a  
0 1 2 2 4 5 3 9 9 0 0 0 0 *  
0 3 2 2 8 9 1 0 0 7 0 0 0 *  

ADDR, ORDER 

0 1 3 1 5 2 2 4 9 9 0 0 0 *  
0 3 3 1 2 3 3 4 4 5 0 0 0 a  
0 5 3 1 0 7 8 4 5 9 0 0 0 a  
0 7 3 1 3 8 2 6 8 3 0 0 0 *  
0 9 3 1 6 4 9 4 4 8 0 0 0 a  
0 1 8 0 9 9 9 9 9 9 0 0 0 *  
0 3 8 0 9 9 9 9 9 9 0 0 0 a  
0 5 8 0 9 9 9 9 9 9 0 0 0 *  
0 7 8 0 9 9 9 9 9 9 0 0 0 a  
0 0 2 9 6 4 9 4 4 8 0 0 0 a  
0 2 2 9 3 8 2 6 8 3 0 0 0 *  
0 4 2 9 0 7 8 4 5 9 0 0 0 a  
0 6 2 9 2 3 3 4 4 5 0 0 0 a  
0 8 2 9 5 2 2 4 9 9 0 0 0 *  
0 0 7 8 3 0 9 0 1 7 0 0 0 *  
0 2 7 8 8 0 9 0 1 7 0 0 0 a  
0 4 7 8 9 9 9 9 9 9 0 0 0 *  
0 6 7 8 8 0 9 0 1 7 0 0 0 a  
0 8 7 8 3 0 9 0 1 7 0 0 0 *  
0 1 2 7 9 9 6 9 1 7 0 0 0 *  
0 3 2 7 6 4 9 4 4 8 0 0 0 a  
0 5 2 7 2 3 3 4 4 5 0 0 0 a  
u7  27923 t io i>UUU* 
0 9 2 7 8 5 2 6 4 0 0 0 0 a  
0 1 7 6 3 0 9 0 1 7 0 0 0 *  
0 3 7 6 8 0 9 0 1 7 0 0 0 *  
0 5 7 6 8 0 9 0 1 7 0 0 0 a  
0 7 7 6 3 0 9 0 1 7 0 0 0 a  
0 0 2 5 3 8 2 6 8 3 0 0 0 a  
0 2 2 5 9 2 3 8 8 0 0 0 0 a  
0 4 2 5 3 8 2 6 8 3 0 0 0 *  
0 6 2 5 9 2 3 8 8 0 0 0 0 *  
0 8 2 5 3 8 2 6 8 3 0 0 0 a  
0 0 7 4 8 0 9 0 1 7 0 0 0 *  
0 2 7 4 3 0 9 0 1 7 0 0 0 a  
0 4 7 4 9 9 9 9 9 9 0 0 0 a  
0 6 7 4 3 0 9 0 1 7 0 0 0 a  
0 8 7 4 8 0 9 0 1 7 0 0 0 *  
0 1 2 3 6 4 9 4 4 8 0 0 0 *  
0 3 2 3 9 9 6 9 1 7 0 0 0 *  
0 5 2 3 5 2 2 4 9 9 0 0 0 *  
0 7 2 3 3 8 2 6 8 3 0 0 0 a  
0 9 2 3 9 7 2 3 7 0 0 0 0 a  
0 1 7 2 8 0 9 0 1 7 0 0 0 a  
0 3 7 2 3 0 9 0 1 7 0 0 0 a  

ADDR, ORDER 

0 1 8 1 9 5 1 0 5 7 0 0 0 *  
0 3 8 1 8 0 9 0 1 7 0 0 0 a  
0 5 8 1 5 8 7 7 8 5 0 0 0 *  
0 7 8 1 3 0 9 0 1 7 0 0 0 a  
0 0 3 0 7 0 7 1 0 7 0 0 0 a  
0 2 3 0 7 0 7 1 0 7 0 0 0 *  
0 4 3 0 7 0 7 1 0 7 0 0 0 a  
0 6 3 0 7 0 7 1 0 7 0 0 0 *  
0 8 3 0 7 0 7 1 0 7 0 0 0 a  
0 0 7 9 1 5 6 4 3 4 0 0 0 *  
0 2 7 9 4 5 3 9 9 0 0 0 0 a  
0 4 7 9 7 0 7 1 0 7 0 0 0 *  
0 6 7 9 8 9 1 0 0 7 0 0 0 a  
0 8 7 9 9 8 7 6 8 8 0 0 0 *  
0 . 1 2 8 9 5 1 0 5 7 0 0 0 *  
0 3 2 8 9 5 1 0 5 7 0 0 0 a  
0 5 2 8 5 8 7 7 8 5 0 0 0 *  
0 7 2 8 0 0 0 0 0 0 0 0 0 *  
0 9 2 8 5 8 7 7 6 5 0 0 0 a  
0 1 7 7 5 8 7 7 8 5 0 0 0 *  
0 3 7 7 3 0 9 0 1 7 0 0 0 *  
0 5 7 7 9 5 1 0 5 7 0 0 0 a  
U 7 7 7 8 0 9 0 1 7 0 0 0 *  
0 0 2 6 4 5 3 9 9 0 0 0 0 a  
0 2 2 6 7 0 7 1 0 7 0 0 0 a  
0 4 2 6 8 9 1 0 0 7 0 0 0 *  
0 6 2 6 1 5 6 4 3 4 0 0 0 *  
0 8 2 6 9 8 7 6 8 8 0 0 0 a  
0 0 7 5 7 0 7 1 0 7 0 0 0 *  
0 2 7 5 7 0 7 1 0 7 0 0 0 a  
0 4 7 5 7 0 7 1 0 7 0 0 0 a  
0 6 7 5 7 0 7 1 0 7 0 0 0 *  
0 8 7 5 7 0 7 1 0 7 0 0 0 *  
0 1 2 4 8 0 9 0 1 7 0 0 0 *  
0 3 2 4 8 0 9 0 1 7 0 0 0 *  
0 5 2 4 3 0 9 0 1 7 0 0 0 a  
0 7 2 4 9 9 9 9 9 9 0 0 0 a  
0 9 2 4 3 0 9 0 1 7 0 0 0 a  
0 1 7 3 5 8 7 7 8 5 0 0 0 a  
0 3 7 3 3 0 9 0 1 7 0 0 0 *  
0 5 7 3 9 5 1 0 5 7 0 0 0 *  
0 7 7 3 8 0 9 0 1 7 0 0 0 *  
0 0 2 2 1 5 6 4 3 4 0 0 0 a  
0 2 2 2 7 0 7 1 0 7 0 0 0 a  
0 4 2 2 9 8 7 6 8 8 0 0 0 a  
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T A B L E  2 1 .  C O N T I N U E D  

A D D R .  O R D E R  A D D R .  O R D E R  

0 4 7 2 0 0 0 0 0 0 0 0 0 *  0 5 2 2 9 8 7 6 8 8 0 0 0 *  
0 6 7 2 5 8 7 7 8 5 0 0 0 a  C 7 2 2 7 0 7 1 0 7 0 0 0 *  
0 8 7 2 9 5 1 0 5 7 0 0 0 a  0 9 2 2 1 5 6 4 3 4 0 0 0 *  
0 1 2 1 2 3 3 4 4 5 0 0 0 *  0 1 7 1 9 5 1 0 5 7 0 0 0 a  
0 3 2 1 5 2 2 4 9 9 0 0 0 *  0 3 7 1 8 0 9 0 1 7 0 0 0 a  
0 5 2 1 7 6 0 4 C 6 0 0 0 *  0 5 7 1 5 8 7 7 8 5 0 0 0 c  
0 7 2 1 9 2 3 8 8 0 0 0 0 *  0 7 7 1 3 0 9 0 1 7 0 0 0 a  
0 9 2 1 9 9 6 9 1 7 0 0 0 *  0 0 2 0 0 0 0 0 0 0 0 0 0 *  
0 1 7 0 9 9 9 9 9 9 0 0 0 a  0 2 2 0 0 0 0 0 0 0 0 0 0 *  
0 3 7 0 9 9 9 9 9 9 0 0 0 a  0 4 2 0 0 0 0 0 0 0 0 0 0 *  
0 5 7 0 9 9 9 9 9 9 0 0 0 a  0 6 2 0 0 0 0 0 0 0 0 0 0 *  
0 7 7 0 9 9 9 9 9 9 0 0 0 a  0 8 2 Ô 0 0 0 C 0 0 0 0 0 *  
0 0 1 9 0 7 8 4 5 9 0 0 0 *  0 0 6 9 9 8 7 6 8 8 0 0 0 *  
0 2 1 9 3 8 2 6 8 3 0 0 0 *  0 2 6 9 8 9 1 0 0 7 0 0 0 *  
0 4 1 9 6 4 9 4 4 8 0 0 0 *  0 4 6 9 7 0 7 1 0 7 0 0 0 *  
0 6 1 9 8 5 2 6 4 0 0 0 0 *  0 6 6 9 4 5 3 9 9 0 0 0 0 *  
0 8 1 9 9 7 2 3 7 0 0 0 0 *  0 8 6 9 1 5 6 4 3 4 0 0 0 *  
0 0 6 8 9 5 1 0 5 7 0 0 0 *  0 1 1 8 4 5 3 9 9 0 0 0 0 a  
0 4 6 8 0 0 0 0 0 0 0 0 0 a  0 5 1 8 9 8 7 6 8 8 0 0 0 a  
0 2 6 8 5 8 7 7 8 5 0 0 0 *  0 3 1 8 8 9 1 0 0 7 0 0 0 a  
0 6 6 8 5 8 7 7 8 5 0 0 0 a  0 7 1 8 7 0 7 1 0 7 0 0 0 a  
0 8 6 8 9 5 1 0 5 7 0 0 0 a  0 9 1 8 1 5 6 4 3 4 0 0 0 a  
0 1 1 7 6 4 9 4 4 8 0 0 0 a  0 1 6 7 5 8 7 7 6 5 0 0 0 a  
0 3 1 7 9 9 6 9 1 7 0 0 0 a  0 3 6 7 3 0 9 0 1 7 0 0 0 *  
0 5 1 7 5 2 2 4 9 9 0 0 0 a  0 5 6 7 9 5 1 0 5 7 0 0 0 *  
0 7 1 7 3 8 2 6 8 3 0 0 0 *  0 7 6 7 8 0 9 0 1 7 0 0 0 *  
0 9 1 7 9 7 2 3 7 0 0 0 0 *  0 0 1 6 3 0 9 0 1 7 0 0 0 *  
0 1 6 6 3 0 9 0 1 7 0 0 0 a  0 2 1 6 9 9 9 9 9 9 0 0 0 *  
0 3 6 6 8 0 9 0 1 7 0 0 0 *  0 4 1 6 3 0 9 0 1 7 0 0 0 *  
0 5 6 6 8 0 9 0 1 7 0 0 0 *  0 6 1 6 8 0 9 0 1 7 0 0 0 a  
0 7 6 6 3 0 9 0 1 7 0 0 0 a  0 8 1 6 8 0 9 0 1 7 0 0 0 a  
0 0 1 5 3 8 2 6 8 3 0 0 0 *  0 0 6 5 7 0 7 1 0 7 0 0 0 *  
0 2 1 5 9 2 3 8 8 0 0 0 0 *  0 2 6 5 7 0 7 1 0 7 0 0 0 a  
0 4 1 5 3 8 2 6 8 3 0 0 0 a  0 4 6 5 7 0 7 1 0 7 0 0 0 a  
0 6 1 5 9 2 3 8 8 0 0 0 0 a  0 6 6 5 7 0 7 1 0 7 0 0 0 *  
0 8 1 5 3 8 2 6 8 3 0 0 0 *  0 8 6 5 7 0 7 1 0 7 0 0 0 *  
0 0 6 4 5 8 7 7 8 5 0 0 0 *  0 1 1 4 9 8 7 6 8 8 0 0 0 a  
0 2 6 4 9 5 1 0 5 7 0 0 0 a  0 3 1 4 1 5 6 4 3 4 0 0 0 *  
0 4 6 4 0 0 0 0 0 0 0 0 0 *  0 5 1 4 8 9 1 0 0 7 0 0 0 *  
0 6 6 4 9 5 1 0 5 7 0 0 0 *  0 7 1 4 7 0 7 1 0 7 0 0 0 a  
0864587785000a  0914453990000a  
0 1 1 3 9 9 6 9 1 7 0 0 0 a  0 1 6 3 5 8 7 7 8 5 0 0 0 *  
0 3 1 3 6 4 9 4 4 8 0 0 0 *  0 3 6 3 3 0 9 0 1 7 0 0 0 *  
0 5 1 3 2 3 3 4 4 5 0 0 0 *  0 5 6 3 9 5 1 0 5 7 0 0 0 a  
0 7 1 3 9 2 3 8 8 0 0 0 0 a  0 7 6 3 8 0 9 0 1 7 0 0 0 *  

A D D R .  O R D E R  

0 7 7 2 8 0 9 0 1 7 0 0 0 *  
0 0 2 1 0 7 8 4 5 9 0 0 0 a  
0 2 2 1 3 8 2 6 8 3 0 0 0 a  
0 4 2 1 6 4 9 4 4 8 0 0 0 a  
0 6 2 1 8 5 2 6 4 0 0 0 0 a  
0 8 2 1 9 7 2 3 7 0 0 0 0 a  
0 0 7 0 9 9 9 9 9 9 0 0 0 *  
0 2 7 0 9 9 9 9 9 9 0 0 0 *  
0 4 7 0 9 9 9 9 9 9 0 0 0 *  
0 6 7 0 9 9 9 9 9 9 0 0 0 *  
0 8 7 0 9 9 9 9 9 9 0 0 0 *  
0 1 1 9 2 3 3 4 4 5 0 0 0 a  
0 3 1 9 5 2 2 4 9 9 0 0 0 a  
0 5 1 9 7 6 0 4 0 6 0 0 0 a  
0 7 1 9 9 2 3 8 8 0 0 0 0 a  
0 9 1 9 9 9 6 9 1 7 0 0 0 O  
0 1 6 8 8 0 9 0 1 7 0 0 0 a  
0 5 6 8 3 0 9 0 1 7 0 0 0 *  
0 3 6 8 3 0 9 0 1 7 0 0 0 a  
0 7 6 8 8 0 9 0 1 7 0 0 0 *  
0 0 1 7 2 3 3 4 4 5 0 0 0 *  
0217923d t i00u0*  
0 4 1 7 8 5 2 6 4 0 0 0 0 *  
0 6 1 7 0 7 8 4 5 9 0 0 0 *  
0 8 1 7 7 6 0 4 0 6 0 0 0 a  
0 0 6 6 8 0 9 0 1 7 0 0 0 *  
0 2 6 6 3 0 9 0 1 7 0 0 0 a  
0 4 6 6 9 9 9 9 9 9 0 0 0 a  
0 6 6 6 3 0 9 0 1 7 0 0 0 a  
0 8 6 6 8 0 9 0 1 7 0 0 0 *  
0 1 1 5 9 2 3 8 8 0 0 0 0 a  
0 3 1 5 3 8 2 6 8 3 0 0 0 a  
0 5 1 5 9 2 3 8 8 0 0 0 0 *  
0 7 1 5 3 8 2 6 8 3 0 0 0 *  
0 9 1 5 9 2 3 8 8 0 0 0 0 a  
0 1 6 4 3 0 9 0 1 7 0 0 0 *  
0 3 6 4 8 0 9 0 1 7 0 0 0 *  
0 5 6 4 8 0 9 0 1 7 0 0 0 0  
0 7 6 4 3 0 9 0 1 7 0 0 0 a  
0 0 1 3 5 2 2 4 9 9 0 0 0 *  
0 2 1 3 3 8 2 6 8 3 0 0 0 *  
0 4 1 3 9 7 2 3 7 0 0 0 0 a  
0 6 1 3 7 6 0 4 0 6 0 0 0 *  
0 8 1 3 0 7 8 4 5 9 0 0 0 *  

A D D R .  O R D E R  

0 6 2 2 8 9 1 0 0 7 0 0 0 a  
0 8 2 2 4 5 3 9 9 0 0 0 0 a  
0 0 7 1 9 8 7 6 8 8 0 0 0 *  
0 2 7 1 8 9 1 0 0 7 0 0 0 *  
0 4 7 1 7 0 7 1 0 7 0 0 0 *  
0 6 7 1 4 5 3 9 9 0 0 0 0 *  
0 8 7 1 1 5 6 4 3 4 0 0 0 *  
0120000000000a 
0 3 2 0 0 0 C 0 0 0 0 0 0 O  
0 5 2 0 0 0 0 0 0 0 0 0 0 a  
0 7 2 0 0 0 0 0 0 0 0 0 0 a  
0 9 2 0 0 0 0 0 0 0 0 0 0 a  
0 1 6 9 9 5 1 0 5 7 0 0 0 a  
0 3 6 9 8 0 9 0 1 7 0 0 0 a  
0 5 6 9 5 8 7 7 8 5 0 0 0 a  
0769309017000a  
0 0 1 8 1 5 6 4 3 4 0 0 0 *  
0 2 1 8 7 C 7 1 0 7 0 0 C *  
0 6 1 8 8 9 1 0 0 7 0 0 0 *  
0 4 1 8 9 8 7 6 8 8 0 0 0 *  
0 8 1 8 4 5 3 9 9 0 0 0 0 *  
0 0 6 7 8 9 1 0 0 7 0 0 0 *  
u 2 b 7 1 5 6 4 3 4 0 0 0 *  
0 4 6 7 7 0 7 1 0 7 0 0 0 a  
0 6 6 7 9 8 7 6 8 8 0 0 0 a  
0 8 6 7 4 5 3 9 9 0 0 0 0 a  
0 1 1 6 8 0 9 0 1 7 0 0 0 a  
0 3 1 6 8 0 9 0 1 7 0 0 0 a  
0 5 1 6 3 0 9 0 1 7 0 0 0 *  
0 7 1 6 9 9 9 9 9 9 0 0 0 *  
0 9 1 6 3 0 9 0 1 7 0 0 0 *  
0 1 6 5 0 0 0 0 0 0 0 0 0 *  
0 3 6 5 9 9 9 9 9 9 0 0 0 *  
0 5 6 5 0 0 0 0 0 0 0 0 0 a  
0 7 6 5 9 9 9 9 9 9 0 0 0 a  
0 0 1 4 4 5 3 9 9 0 0 0 0 *  
0 2 1 4 7 0 7 1 0 7 0 0 0 *  
0 4 1 4 8 9 1 0 0 7 0 0 0 a  
0 6 1 4 1 5 6 4 3 4 0 0 0 a  
0 8 1 4 9 8 7 6 8 8 0 0 0 *  
0 0 6 3 4 5 3 9 9 0 0 0 0 *  
0 2 6 3 9 8 7 6 8 8 0 0 0 a  
0 4 6 3 7 0 7 1 0 7 0 0 0 *  
0 6 6 3 1 5 6 4 3 4 0 0 0 *  
0 8 6 3 8 9 1 0 0 7 0 0 0 a  
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CONTINUED TABLE 21. 

A D D R .  O R D E R  

0 9 1 3 8 5 2 6 4 0 0 0 0 *  
0 1 6 2 8 0 9 0 1 7 0 0 0 *  
0 3 6 2 3 0 9 0 1 7 0 0 0 a  
0 5 6 2 3 0 9 0 1 7 0 0 0 a  
0 7 6 2 8 0 9 0 1 7 0 0 0 *  
0 0 1 1 6 4 9 4 4 8 0 0 0 *  
0 2 1 1 3 8 2 6 8 3 0 0 0 a  
0 4 1 1 0 7 8 4 5 9 0 0 0 *  
0 6 1 1 2 3 3 4 4 5 0 0 0 *  
0 8 1 1 5 2 2 4 9 9 0 0 0 a  
0 0 6 0 0 0 0 0 0 0 0 0 0 a  
0260000000000*  
0 4 6 0 0 0 0 0 0 0 0 0 0 a  
0660000000000*  
0 8 6 0 0 0 0 0 0 0 0 0 0 a  
0 1 0 9 5 2 2 4 9 9 0 0 0 a  
0 3 0 9 2 3 3 4 4 5 0 0 0 *  
0 5 0 9 0 7 6 4 5 9 0 0 0 *  
0 7 0 9 3 8 2 6 8 3 0 0 0 a  
0 9 0 9 6 4 9 4 4 8 0 0 0 *  
0 1 5 8 8 0 9 0 1 7 0 0 0 *  
0 3 5 8 3 0 9 0 1 7 0 0 0 a  
0 5 5 8 3 0 9 0 1 7 0 0 0 a  
0 7 5 8 8 0 9 0 1 7 0 0 0 *  
0 0 0 7 8 5 2 6 4 0 0 0 0 *  
0 2 0 7 9 2 3 8 8 0 0 0 0 a  
0 4 0 7 2 3 3 4 4 5 0 0 0 *  
0 6 0 7 6 4 9 4 4 8 0 0 0 *  
0 8 0 7 9 9 6 9 1 7 0 0 0 a  
0 0 5 6 5 8 7 7 8 5 0 0 0 a  
0 2 5 6 9 5 1 0 5 7 0 0 0 *  
0 4 5 6 0 0 0 C 0 0 0 0 0 *  
0 6 5 6 9 5 1 0 5 7 0 0 0 a  
0 8 5 6 5 8 7 7 8 5 0 0 0 *  
0 1 0 5 3 8 2 6 8 3 0 0 0 *  
0 3 0 5 9 2 3 8 8 0 0 0 0 a  
0 5 0 5 3 8 2 6 8 3 0 0 0 a  
0 7 0 5 9 2 3 8 8 0 0 0 0 *  
0 9 0 5 3 8 2 6 8 3 0 0 0 *  
0 1 5 4 3 0 9 0 1 7 0 0 0 a  
0 3 5 4 8 0 9 0 1 7 0 0 0 *  
0 5 5 4 8 0 9 0 1 7 0 0 0 *  
0 7 5 4 3 0 9 0 1 7 0 0 0 a  
0 0 0 3 9 7 2 3 7 0 0 0 0 *  
0 2 0 3 3 8 2 6 8 3 0 0 0 a  

ADDR. ORDER 

0 0 1 2 5 8 7 7 8 5 0 0 0 *  
0212000000000a 
0 4 1 2 5 8 7 7 8 5 0 0 0 a  
0 6 1 2 9 5 1 0 5 7 0 0 0 *  
0 8 1 2 9 5 1 0 5 7 0 0 0 a  
0 0 6 1 1 5 6 4 3 4 0 0 0 *  
0 2 6 1 4 5 3 9 9 0 0 0 0 a  
0 4 6 1 7 0 7 1 0 7 0 0 0 *  
0 6 6 1 8 9 1 0 0 7 0 0 0 a  
0 8 6 1 9 8 7 6 8 8 0 0 0 *  
0 1 1 0 7 0 7 1 0 7 0 0 0 a  
0 3 1 0 7 0 7 1 0 7 0 0 0 *  
0 5 1 0 7 0 7 1 0 7 0 0 0 a  
0 7 1 0 7 0 7 1 0 7 0 0 0 *  
0 9 1 0 7 0 7 1 0 7 0 0 0 a  
0 1 5 9 9 5 1 0 5 7 0 0 0 *  
0 3 5 9 8 0 9 0 1 7 0 0 0 a  
0 5 5 9 5 8 7 7 8 5 0 0 0 *  
0 7 5 9 3 0 9 0 1 7 0 0 0 a  
0 0 0 8 8 0 9 0 1 7 0 0 0 *  
0 2 0 8 9 9 9 9 9 9 0 0 0 a  
0 4 0 8 8 0 9 0 1 7 0 0 0 *  
0 6 0 8 3 0 9 0 1 7 0 0 0 a  
0 8 0 8 3 0 9 0 1 7 0 0 0 a  
0 0 5 7 4 5 3 9 9 0 0 0 0 a  
0 2 5 7 9 8 7 6 8 8 0 0 0 *  
0 4 5 7 7 0 7 1 0 7 0 0 0 a  
0 6 5 7 1 5 6 4 3 4 0 0 0 a  
0 8 5 7 8 9 1 0 0 7 0 0 0 *  
0 1 0 6 1 5 6 4 3 4 0 0 0 *  
0 3 0 6 9 8 7 6 8 8 0 0 0 a  
0 5 0 6 4 5 3 9 9 0 0 0 0 *  
0 7 0 6 7 0 7 1 0 7 0 0 0 *  
0 9 0 6 6 9 1 0 0 7 0 0 0 a  
0 1 5 5 0 0 0 0 0 0 0 0 0 a  
0 3 5 5 9 9 9 9 9 9 0 0 0 *  
0 5 5 5 0 0 0 0 0 0 0 0 0 *  
0 7 5 5 9 9 9 9 9 9 0 0 0 a  
0 0 0 4 9 5 1 0 5 7 0 0 0 *  
0 2 0 4 0 0 0 0 0 0 0 0 0 *  
0 4 0 4 9 5 1 0 5 7 0 0 0 a  
0 6 0 4 5 8 7 7 8 5 0 0 0 a  
0 8 0 4 5 8 7 7 8 5 0 0 0 *  
0053891007000a  
0 2 5 3 1 5 6 4 3 4 0 0 0 a  

ADDR. ORDER 

0 0 6 2 3 0 9 0 1 7 0 0 0 *  
0 2 6 2 8 0 9 0 1 7 0 0 0 a  
0 4 6 2 9 9 9 9 9 9 0 0 0 *  
0 6 6 2 8 0 9 0 1 7 0 0 0 a  
0 8 6 2 3 0 9 0 1 7 0 0 0 *  
0 1 1 1 8 5 2 6 4 0 0 0 0 a  
0 3 1 1 9 7 2 3 7 0 0 0 0 *  
0 5 1 1 9 9 6 9 1 7 0 0 0 a  
0 7 1 1 9 2 3 8 8 0 0 0 0 *  
0 9 1 1 7 6 0 4 0 6 0 0 0 a  
0 1 6 0 9 9 9 9 9 9 0 0 0 *  
0 3 6 0 9 9 9 9 9 9 0 0 0 a  
0 5 6 0 9 9 9 9 9 9 0 0 0 *  
0 7 6 0 9 9 9 9 9 9 0 0 0 a  
0 0 0 9 7 6 0 4 0 6 0 0 0 *  
0 2 0 9 9 2 3 8 8 0 0 0 0 a  
0 4 0 9 9 9 6 9 1 7 0 0 0 *  
0 6 0 9 9 7 2 3 7 0 0 0 0 a  
0 8 0 9 8 5 2 6 4 0 0 0 0 *  
0 0 5 8 3 0 9 0 1 7 0 0 0 a  
0 2 5 8 8 0 9 0 1 7 0 0 0 *  
0 4 5 8 9 9 9 9 9 9 0 0 0 a  
0 6 5 8 8 0 9 0 1 7 0 0 0 *  
0 8 5 8 3 0 9 0 1 7 0 0 0 a  
0 1 0 7 0 7 8 4 5 9 0 0 0 a  
0 3 0 7 7 6 0 4 0 6 0 0 0 a  
0 5 0 7 9 7 2 3 7 0 0 0 0 *  
0 7 0 7 3 8 2 6 8 3 0 0 0 a  
0 9 0 7 5 2 2 4 9 9 0 0 0 a  
0 1 5 6 3 0 9 0 1 7 0 0 0 *  
0 3 5 6 8 0 9 0 1 7 0 0 0 *  
0 5 5 6 8 0 9 0 1 7 0 0 0 a  
0 7 5 6 3 0 9 0 1 7 0 0 0 a  
0 0 0 5 9 2 3 8 8 0 0 0 0 *  
0 2 0 5 3 8 2 6 8 3 0 0 0 a  
0 4 0 5 9 2 3 8 8 0 0 0 0 a  
0 6 0 5 3 8 2 6 8 3 0 0 0 *  
0 8 0 5 9 2 3 8 8 0 0 0 0 *  
0 0 5 4 8 0 9 0 1 7 0 0 0 a  
0 2 5 4 3 0 9 0 1 7 0 0 0 *  
0 4 5 4 9 9 9 9 9 9 0 0 0 *  
0 6 5 4 3 0 9 0 1 7 0 0 0 *  
0 8 5 4 8 0 9 0 1 7 0 0 0 a  
0 1 0 3 7 6 0 4 0 6 0 0 0 *  
0 3 0 3 0 7 8 4 5 9 0 0 0 a  

ADDR. ORDER 

0 1 1 2 9 5 1 0 5 7 0 0 0 a  
0 3 1 2 9 5 1 0 5 7 0 0 0 *  
0 5 1 2 5 8 7 7 8 5 0 0 0 a  
0 7 1 2 0 0 0 0 0 0 0 0 0 *  
0 9 1 2 5 8 7 7 8 5 0 0 0 *  
0 1 6 1 9 5 1 0 5 7 0 0 0 *  
0 3 6 1 8 0 9 0 1 7 0 0 0 a  
0 5 6 1 5 8 7 7 8 5 0 0 0 *  
0 7 6 1 3 0 9 0 1 7 0 0 0 a  
0 0 1 0 7 0 7 1 0 7 0 0 0 *  
0 2 1 0 7 0 7 1 0 7 0 0 0 a  
0 4 1 0 7 0 7 1 0 7 0 0 0 *  
0 6 1 0 7 0 7 1 0 7 0 0 0 a  
0 8 1 0 7 0 7 1 0 7 0 0 0 *  
0 0 5 9 1 5 6 4 3 4 0 0 0 a  
0 2 5 9 4 5 3 9 9 0 0 0 0 *  
0 4 5 9 7 0 7 1 0 7 0 0 0 a  
0 6 5 9 8 9 1 0 0 7 0 0 0 *  
0 8 5 9 9 8 7 6 8 8 0 0 0 a  
0 1 0 8 3 0 9 0 1 7 0 0 0 a  
0 3 0 8 3 0 9 0 1 7 0 0 0 a  
0 5 0 8 8 0 9 0 1 7 0 0 0 *  
0 7 0 8 9 9 9 9 9 9 0 0 0 a  
0 9 0 8 8 0 9 0 1 7 0 0 0 *  
0 1 5 7 5 8 7 7 8 5 0 0 0 *  
0 3 5 7 3 0 9 0 1 7 0 0 0 *  
0 5 5 7 9 5 1 0 5 7 0 0 0 a  
0 7 5 7 8 0 9 0 1 7 0 0 0 *  
0 0 0 6 8 9 1 0 0 7 0 0 0 *  
0 2 0 6 7 0 7 1 0 7 0 0 0 a  
0 4 0 6 4 5 3 9 9 0 0 0 0 a  
0 6 0 6 9 8 7 6 6 6 0 0 0 *  
0 8 0 6 1 5 6 4 3 4 0 0 0 a  
0 0 5 5 7 0 7 1 0 7 0 0 0 a  
0 2 5 5 7 0 7 1 0 7 0 0 0 *  
0 4 5 5 7 0 7 1 0 7 0 0 0 *  
0 6 5 5 7 0 7 1 0 7 0 0 0 a  
0 8 5 5 7 0 7 1 0 7 0 0 0 a  
0 1 0 4 5 8 7 7 6 5 0 0 0 *  
0 3 0 4 5 8 7 7 8 5 0 0 0 a  
0504951057000a  
0 7 0 4 0 0 0 0 0 0 0 0 0 a  
0 9 0 4 9 5 1 0 5 7 0 0 0 *  
0 1 5 3 5 8 7 7 8 5 0 0 0 a  
0 3 5 3 3 0 9 0 1 7 0 0 0 *  
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TABLE 21. CON 

A D D R .  O R D E R  

0 4 0 3 5 2 2 4 9 9 0 0 0 a  
0 6 0 3 9 9 6 9 1 7 0 0 0 c  
0 8 0 3 6 4 9 4 4 8 0 0 0 a  
0 0 5 2 9 5 1 0 5 7 0 0 0 a  
0 2 5 2 5 6 7 7 8 5 0 0 0 a  
0 4 5 2 0 0 0 0 0 0 0 0 0 a  
0 6 5 2 5 8 7 7 8 5 0 0 0 *  
0 8 5 2 9 5 1 0 5 7 0 0 0 *  
0 1 0 1 9 7 2 3 7 0 0 0 0 *  
0 3 0 1 8 5 2 6 4 0 0 0 0 *  
0 5 0 1 6 4 9 4 4 6 0 0 0 *  
0 7 0 1 3 8 2 6 8 3 0 0 0 *  
0 9 0 1 0 7 8 4 5 9 0 0 0 *  

A D D R .  O R D E R  

0 4 5 3 7 0 7 1 0 7 0 0 0 *  
0 6 5 3 9 8 7 6 8 8 0 0 0 *  
0 8 5 3 4 5 3 9 9 0 0 0 0 *  
0 1 0 2 8 9 1 0 0 7 0 0 0 *  
0 3 0 2 4 5 3 9 9 0 0 0 0 *  
0 5 0 2 1 5 6 4 3 4 0 0 0 a  
0 7 0 2 7 0 7 1 0 7 0 0 0 a  
0 9 0 2 9 8 7 6 8 8 0 0 0 a  
0 1 5 1 9 5 1 0 5 7 0 0 0 a  
0 3 5 1 8 0 9 0 1 7 0 0 0 a  
Û 5 5 1 5 8 7 7 8 5 0 0 C O  
0 7 5 1 3 0 9 0 1 7 0 0 0 a  
0 7 5 1 3 0 9 0 1 7 0 0 0 a  

A D D R .  O R D E R  

0 5 0 3 8 5 2 6 4 0 0 0 0 a  
0 7 0 3 9 2 3 8 8 0 0 0 0 a  
0 9 0 3 2 3 3 4 4 5 0 0 0 a  
0 1 5 2 8 0 9 0 1 7 0 0 0 a  
0 3 5 2 3 0 9 0 1 7 0 0 0 a  
0 5 5 2 3 0 9 0 1 7 0 0 0 *  
0 7 5 2 8 0 9 0 1 7 0 0 0 *  
0 0 0 1 9 9 6 9 1 7 0 0 0 *  
0 2 0 1 9 2 3 8 8 0 0 0 0 *  
0 4 0 1 7 6 0 4 0 6 0 0 0 *  
0 6 0 1 5 2 2 4 9 9 0 0 0 *  
0 8 0 1 2 3 3 4 4 5 0 0 0 *  
0 8 0 1 2 3 3 4 4 5 0 0 0 *  

A D D R .  O R D E R  

0 5 5 3 9 5 1 0 5 7 0 0 0 *  
0 7 5 3 8 0 9 0 1 7 0 0 0 *  
0 0 0 2 9 8 7 6 8 8 0 0 0 *  
0 2 0 2 7 0 7 1 0 7 0 0 0 *  
0 4 0 2 1 5 6 4 3 4 0 0 0 *  
0 6 0 2 4 5 3 9 9 0 0 0 0 c  
0 8 0 2 8 9 1 0 0 7 0 0 0 a  
0 0 5 1 9 8 7 6 8 8 0 0 0 a  
0 2 5 1 8 9 1 0 0 7 0 0 0 a  
0 4 5 1 7 0 7 1 0 7 0 0 0 a  
0 6 5 1 4 5 3 9 9 0 0 0 0 a  
0 8 5 1 1 5 6 4 3 4 0 0 0 a  
0 8 5 1 1 5 6 4 3 4 0 0 0 a  
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IX. APPENDIX G: L.S.II M PROGRAM 

A.Form of the L.S e l l  M Program 

le Modifications made to L.S.II 

The modified least squares program (L.S.II M) provides 

convenient facilities for programming structure factor 

evaluations involving multiple term structure factors. The 

Senko and Templeton L.S.II (12) program was designed to 

handle only single (orthorhombic) term structure factors. 

There are four important changes made to the L.S.II 

program to produce the L.S.II M. A new loading routine is 

used so that more space is available on the drum for program

ming. The scale factor storage locations are expanded to 

allow for a total of 10 scale factors by moving the orders 

in 0678 and 0679. A small subroutine is inserted just be

fore the make up of arguments section. This subroutine will 

zero all of the work cells used as temporary storage for the 

trigonometric term routines. The storage orders for these 

temporary work cells have been changed to add and store 

pairs which accumulate results of successive passes through 

the trigonometric term routines. The orthorhombic terms 

may be summed in the desired sequence by modifying the term 

routine exits. This is sufficient for triclinic and mono-

clinic space groups. For space groups of greater symmetry, 

a modification of the indices may be made and a new set of 
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terras can be added to the previous results. This may be 

repeated until the structure factor is obtained. The deriva

tives of the structure factor are obtained automatically when 

this procedure is used. 

2. Programming information 

The trigonometric part of the structure factor should 

be expressed in the form 

n m 

E. jEi v2* *11*' Tîj(at *11?' Tij(2x w 

where the T^.. are either sine or cosine functions, and the 

t^^ are functions of h, k, À . The product of T^. T/j 

must be one of the available orthorhombic terms. The summa

tion over J is carried out by linking orthorhombic type sub

routines and the summation over i is carried out by modifying 

the t1 s and repeating the summation over j. 

If n = 1, no argument modification is required and a 

simple modification of the term exits is all that is required. 

The eight term routines are divided into two types, depending 

on whether the term is stored as the A or B part of the struc

ture factor. The terms and related information are given in 

Table 22. For example, if the desired structure factor is 

cos 2%hx cos 2atky cos 2%Az - sin 2%hx sin 2xky sin 2ÎUZ, the 

"A code" on the detail card may be llj.08. The exit of the II4.08 

routine at 1^62 is modified to give 21 l7oij. 1558 so that the 
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Table 22. Orthorhombic structure factor terms 

Tij Tij 
m 11 Code 

type Address 
Normal 
exit 

Normal exit 
order 

sine cosine cosine B 1528 3483 21 1729 0796 

cosine sine cosine B 1428 1545 21 1729 0796 

cosine cosine sine B 1478 1563 21 1729 0796 

-sine sine sine B 1578 1971 21 1729 0796 

cosine cosine cosine A llj.08 1462 21 1704 1999 

-cosine sine sine A 1458 1976 21 1704 1999 

-sine cosine sine A 1508 1985 21 1704 1999 

-sine sine cosine A 1558 1994 21 1704 1999 

1558 routine is forced to follow. It should be noted that 

A code type terms cannot be coupled with B code type terms 

in this way as different work cells are used. 

If a summation over i is required, the procedure is a 

little more complicated. The summation over j for each i is 

accomplished in the same manner as above. More than one such 

pass through the term routines is required in order to sum 

over i. Each pass must be followed by an argument (t) 

modification routine which either prepares the new arguments 

or restores the original conditions and exits to the 
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remainder of the program at 1610. If a new pass through the 

term routines ia required the argument modification routine 

must exit to 11)33 which is the make up of arguments routine* 

The argument modification routine must be written anew for 

each new form of the structure factor summation. The first 

order of the argument modification routine is usually at 

1999* The last desired term exit must refer to the start 

of the appropriate make up of arguments address. The first 

pass through the term routines is made with the normal indi

ces stored in the following fashion: 

0303 has h (t) 

0353 has k (t') with decimal point at 0, 

0403 has J! ( t ") 

1109 and 1484 have h (t) 

l509 and 1534 have k (t ' ) with decimal point at 2. 

1559 and 1581). have Jl (t") 

The argument modification routine operates on these cells to 

form the new t, t' and t". After the last pass through the 

term routines these cells and the argument modification rou

tine must be restored to their original condition. There is 

a short section of the original program which may be used in 

the argument modification routine. This section will 

generate the contents of 1459, 1484, 1509, 1534, 1559 and 

1584 from the contents of 0303, 0353 and 0403. This routine 
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is entered at llj.09 with J. (t") in 8003 after locations 0303, 

0353 and 0I4.03 have been modified. The normal exit is at 

1451 with 24 1459 1891].' Since this routine is not needed 

while the sum over i is carried out. the exit may be modified 

to 2I4. 1459 XXXX, where XXXX refers to the appropriate argu

ment modification address, when the argument modification 

routine is first entered. This must be reset before final 

exit to 1610. Locations 1901 to 1926 and 1937 to 19h2 can 

be used for the modification routine. There are other spaces 

including part of the atomic band which are available if re

quired. Unless modification is made the program computes the 

normal orthorhombic structure factor. 

The modification cards are loaded with the normal modi

fication cards before the "to S,F.$t card. The form is 

00 000X YYYY word 1 word 2 ... word 7, where X is the 

number of words to be loaded from the card and YYYY is the 

address of word 1. The other words are stored sequentially. 

An exception is 1999, which is loaded with 

00 0000 1952 69 1953 1954 word 1 24 1999 1996 . 

B. Operating Instructions 

1« Assembly of input deck 

The deck is loaded in the following sequence : 

LS-IIM2 deck, 

modification cards, 
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limit card, 
scale factor cards, 
standard deviations card, 
weighting factor card, 
parameter cards, 
temperature factor cards, 
TO SF card, 
CYCLE ZERO cards (5 cards), 
a set of detail cards for each layer in the order 

KTn card, 
reflection cards for nth layer, 
3SK card. 

The last NK card is replaced by an LE card. 

2. Console operation 

a. Switch settings The console switches are set as 

follows Î 

storage entry 70 0001 0003, 
programmed not significant, 
half cycle run, 
address selection not significant, 
control run, 
display program register, 
overflow stop, 
error stop. 

b. Start program To start the program depress com

puter reset, program start and start the read feed and the 

punch feed. 

3• Subsequent cycles 

With all parameters varying reload input deck beginning 

with item 10 and start the read feed and the punch feed; do 

not touch console. 

With some parameters held constant or with modification 

changes place TO LR card in front of the scale factor cards, 

parameter cards, or temperature cards containing the 
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parameters to be held constant, modification cards and the 

input deck beginning with item 9» Place this deck in the 

road feed» Start the read feed and the punch feed but do 

not touch console. 

4» Description of input cards 

The NK cards have the form 

00 0000 0000 61 0832 0692 12 3456 7890 61 0882 0601 

00 0000 1394 01 2345 6789 01 2345 6789 00 0000 0000 . 

The IK card has the form 

00 0000 0000 61 0832 0692 71 1910 1216 61 0882 0601 

69 1107 1956 24 1954 1957 60 0432 1191 00 0000 0000 . 

The KT"n" card has the form 

00 0000 0000 60 1633 1953 19 067X 1954 35 0002 1955 

21 1632 1394 00 0000 0000 00 0000 0000 00 0000 0000 . 

The set sums to zero (5 cards) are loaded in the follow

ing order : 

oo oooo oooo 24 0332 1953 24 0382 1954 24 0432 1955 

24 0482 1956 24 0532 1957 24 0582 1958 24 0632 1394 , 

00 oooo oooo 24 0682 1953 24 0932 1954 24 0832 1955 

24 1768 1956 24 1793 1957 24 1769 1958 24 1794 1394 , 

oo 0000 0000 24 1770 1953 24 1795 1954 24 1771 1955 

24 1796 1956 24 1772 0649 69 1958 0642 21 1876 1715 , 

00 0000 0000 69 1951 1953 24 1728 1954 24 1729 1955 

24 1726 1956 24 1727 1394 oo OOOO OOOO 00 oooo oooo , 
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00 0000 OOOO 69 1953 1954 19 0632 1105 24 1109 1955 

69 1956 1957 35 0002 1116 24 1105 1394 00 oooo oooo . 

The TO S.P. card has the form 

oo oooo 1394 ... . 

The TO L.R. card has the form 

00 0000 0000 00 oooo 1996 ... . 

The do not punch structure factors card has the form 

00 0001 0574 00 0000 1895 ... . 

The punch structure factor card has the form. 

00 0001 0574 71 1927 1895 ... . 

The constant weighting factor cards are 

00 0001 0354 60 1928 1683 ... , 

00 0001 1378 00 0000 8000 ... . 

The above cards do not vary from one calculation to 

another and may be punched up once and filed with the program 

deck. The cards described below contain the required informa

tion for each structure. 

The limit card is 00 0001 i860 20 XXXX 0000 ... , 

where XXXX = 0250 + 50 n, (ni 16). n is the number of inde

pendent atoms. 

The scale factor cards have the form 

00 0001 067Y Ky(8) ... , where Y is the layer number 

(Of Y t. 9) • 

The standard deviations card is 00 0001 0900 
p 

l|3t~(u-v) (4) . ». , where u is the number of independent 

F values and v is the number of parameters being varied. 
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The parameter cards have the form 

00 0003 bbbb (10) YQ (10) (10) ... , where 

bbbb = 0255 + 50 n, (1 n 16). 

The temperature factor cards have the form 

00 0002 cccc Bn/^2 (5) 19 195S dddd ... , where cccc = 

0280 + 50 n, X Is the field containing the scattering fac

tors for atom n, dddd is the code controlling the multiplica

tion of the scattering factor by a constant. These factors 

are listed in Table 23. Other factors may be substituted 

for these by loading them into the appropriate locations. 

Table 23» Multiplicative factors 

dddd Factor Location 

0442 1 « 

0317 1/2 0325 (10) 

0318 1/4 0326 (10) 

0319 1/8 0327 (10) 

The reflection cards (detail cards) have the form 

hh kk SX abed I (7)ÏF (2) sin2@ (10)îe f^ (6):A f^ (6) 

f^ (6) f^ (6):B f£ (6) . a, b, and c give the signs of 

h, k, and X with 8 for plus and 9 for minus, d is 8 for an 
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observed reflection and 9 for unobserved reflections, e is 8 

if Fq > and is 9 otherwise. A and B are the structure 

factor term routine codes as shown in Table 22. The f^ are 

scattering factors. 

p. Description of output cards 

Where applicable, all output cards are of the correct 

format for use as input cards for subsequent cycles if it is 

necessary to reload the program. 

a. Layer output Structure factor cards have the form 

OhOkCÎ °°°° Y„(5) : sin2e(ti FC(S) F0-Fc(5) A0 (S )  

W5) Bo(5) W5) •• 

b. Finish output The reliability factor card is 

R^(10) Rg(10) Rj all data(10) R^ last layer (10) 

Atomic cards in sets of three are then punched in the 

following order : 

Temperature factor card 

Scale factor cards have the form 

00 0001 067y Rj for layer (10) 

00 0002 cccc -§ (5) 19 195x dddd 

Parameter card 

00 0003 bbbb xn(10) yn(10) z^(10) £ z^(10) 

e yn(10) 6 zn(10) , and the 
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Atomic standard deviations card 

0 0 0 0 ^n ^n ^n 

Rg and R^ are defined by 

f|f0l-|Pcl „ 5(|Fol-|F0\)2 

1 =  5  l Fo! ' 2 i i i g ^  ' 
and 

, gw()F0|-|Fe|)2 

3 é "lF0l2 

6. Plug board 

The plug board for the I.B.M. 650 is the same as that 

used for the L.S.II program which is 8 words straight in and 

8 words straight out. A Y-punch in column 1 is used to 

identify load cards. 

7. Program deck 

The program cards are listed in Table 2ij., and must be 

kept in the order shown. Each line contains the contents of 

one card. 
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TABLE 24. PROGRAM CARD LISTING FOR L.S. 2 M (EACH ROW CONTAINS THE CONTENTS OF 
ONE CARD WITH SYMBOLS * AND n REPRESENTING X/O AND Y/0) 

COL. 10 20 30 40 50 60 70 80 

00000I O O O D160001800B690005000D240000000F701851185A650007800B211999000BOOOOOOOOOn 
G01801180A691852185A691854185C691856185E6918581856701895139E691856185H241899189I 
F91852180B241895180C691853180D241896180E691854180F241897180G691855180H241898185G 
B41996189F7019971996241997189G601951196B241962189H300004197C2419731891441978800A 
B41978189F300002199o241990189G691981196E241981189H240000196A2419651891221981197a 
B41970189F300004198F241986189G151992195n241992189H691952800B241950189122198T196F 
B41966189F601992196H241968189G151981800C241961189H10196419612419641891OOOOOlOOOn 
B41969189F158001197G241977189G201981198D241984189H111987199A241991189Î441995199F 
B41995199F108001800C0000000OOaOOO000OOOaOOOOOO000aOOOOOOOOOaOOOOOOOOOaOOOOOOOOOa 
000007000n000009990n009009990n016009990a022009990n028009990a034009990a041009990a 
000007000G04 7009990aO53009980a060009980n066009980aO72009970n078009970a085009960n 
000007001D091009960O097009950a103009940a!10009940al16009930a122009920nl28009910a 
000007002A135009910a 141009900a147009890aI53009880al59009870al66009860nl72009850n 
000007002H178009840a184009820a190009810a!97009800a203009790a209009780a215009760a 
000007003E221009750a227009740a233009720a240009710a24 6009690a252009680a258009660a 
0000070048264009640a270009630a276009610a282009590a288009580a294009560a300009540a 
0000070041306009520a312009500a318009480a324009460a330009440a336009420a342009400a 
000007005F348009380a353009350a359009330a365009310a371009280a377009260a383009240a 
000007006c388009210a394009190a400009160a406009140a4110091l0a4l7009090a423009060a 
000007007a429009030a434009000a440008980a445008950a451008920a457008890a462008860n 
000007007G468008830a473008800a479008770n484008740n4900087lOa495008680a50l008650a 
000007008D506008620O511008590a517008560a522008520a528008490a533008460a538008420a 
000007009A543008390n549008360a554008320a559008290a564008250a569008220a575008180a 
000007009H580008140a585008110a590008070a595008030a600008000n605007960a610007920a 
000007OlOE615007880a620007840a625007800a630007770a635007730a639007690a644007640a 
00000701lB649007600a654007560a65900 7520a66300 7480a668007440a673007400n677007350a 
00000701II682007310a687007270a691007220a696007180a700007140a705007090a709007050a 
000007012F714007000a718006960a722006910a727006870a731006820a735006770a740006730n 
000007013C744006680a748006630a752006590a75600 6540a760006490a764006440a769006390a 
000007014a773006350a777006300a780006250a784006200a788006150a792006100a796006050a 
000007014G800006000a803005950a807005900a811005850a814005800a818005750a822005690a 
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TABLE 24. CONTINUED 

COL. 10 20 30 40 50 60 70 80 

000007015D825005640O82900 5590n83 200 5540n83600 5490n83900543On842005380a84600533On 
000007016A849005280o85200 5220a856005170a8590051100862005060a865005010a868004950n 
000007016H87100490008740048400877004790n8800047300883004680o8860046200889004570a 
00000 7017E892004510 n895004450a898004400n900004340n90 30042900 906004230 £1909004170a 
000007018B9110041100914004060a91600400009190039400921003880a924003830n926003770a 
0000070181928003710D931003650n93300 3590n93500 3530a938003480n940003420n942003360o 
000007019F944003300094600324009480031800950003120a952003060a9540030Q0o956Q02940n 
OOOOO7O2OC958OO288O0959OO282Oo961OO276O0963OO27OOa964OO264Oa966OO258On968OO252On 
00000702109690024600971002400a972002330097400227009750022100976002I50a978002090a 
000007021G979002030O980001970O9810019000982001840o98400l780n98500l720a986001660a 
000007022D987001590O988001530098900147009900014100991OO135Oa991OOl28Oa992OO122On 
000007023A993001160099400110009940010300995000970099600091009960008500997000780a 
000007023H99700072009980006600998000600099800053009990004700 9990004100999000340a 
000007024E999000280O99900022009990001600999000090099900003009990000000951610000a 
000007025B861109048D779108187C705007408B637906703B5772060Ô5C522305488A472504965H 
0000070251427604493C386904065G350103678H3168033286286603011I259302725C234702466O 
000007026F21230223ICI92202019a173801826H157301653a142301495G128801353D116601224F 
000007027C1054011080095401002F086400907B07810082OH070600742G064000672A057900608A 
000007028a052300550B047400497I042900450E038800407F035100368H031700333G028800302a 
000007028G026000273B023500247B021300 223G019200202D017500183BOl5700165G014300150a 
000007029D012900135G011700122H010600HlA009500100E00870009ln007800082C007100074E 
00000403OAOO6400067D100332035BO0000OO0OC6O1559156F008700091a007800082C007100074E 
000007031G608003032B6Û8003032C608003032D201927163AOOOOOO195B190325044B190326044B 
000006Û32D190327044B5C0000000n25000OGO0nl250QÛ0O0n668002163H191582141C190326044B 
000007034A191654142A210303135G072000000^241550144E241550152a241550140C241550145C 
000007034H21035313606005230426600403150G6580021760210332035D000O0OOÛ0K691953081H 
000007036G608003037B608003037C608003037D350002147G608003178G190425044B190426044B 
000006037D190427044B06250000000312500000015625000a668002163G191582148H190426044B 
000007039A191604147A210517052O460396039G211770175B211603Î60G691699185C691650185C 
OOOOC7039H21177103 9I601603164H000017676D108001042E691927Û74HOOOOOOOÛÛD600517047E 
000007041G1017700 39D101771039H101772179H191380154F1017 26039B191767161G241576142D 
000006042D211928030B210382034I191632042D198001138C690382044D191532141C241576142a 
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TABLE 24* CONTINUED 

COL • 10 20 30 40 50 60 70 80 

000007044A191654152A210447140n000000000n350002040A040000000n2104000400000091588a 
000007044H241851171n67800306112004320491108001047FOOOO12256E350004037A1019280408 
0000070466690420042C191379144F191380149F191379159F241576142n241576149E241576149E 
000006047D690477139B198001138A210482049H300002057B690482049C191532148H24157&149E 
000007049A191604157 A100445800C350002045A618002045D000099246E2004520616150400047D 
000007049H600523169D601930138E1919301386210632059E1105170521601612057D2116120511 
0000070516000000000n698003052D198001057 1600523139C123456789a1919280716000000000c 
000006052D231378138D191378057E1980010576211932054H211933050B211934O55BOO0OOOOOOn 
000007054A600495135B1904950 59I601378054D1919280596608002050D210532050C1105230526 
000007054H600452052B210582054C240523055A211772171E601378050a240517062a608002056I 
0000070566350005042F691928138F210573052F190573057H100682059C1606250671000698280a 
000006057D711927189E201680054A241936057D100 532054F100632050A1005820541000698280a 
000007059A690551059B241798171E210682059A690443055C651953056H231928073B300002055D 
000007059H641929049F201755179600000l067Al00582060B240882060C640782069F000001000n 
0000070616608002052E190573057A150432045n240523057F651957071I690825067H6G1928074A 
0000060620000000000n000001000n000000000n000000000n230795800A690641064D601928074A 
000007064A211772162E241861064E600 749090D241798139D6906460646461868064H241865171E 
000007064H690650065A24088219562118761871241861065B690653070A461868182n3500040866 
00000706663500041376690718072A100000000n036479845H0125755511023741905C007394878a 
000006067D006718064B000000000a000000OOOnO00000000n2413780691460891074B0073948780 
000007069A240694195C100532069C240832069EOOOOOOOOOn210782074C2019300696711910195E 
000007069H711910120C601928168C190340084C241865182n690718077A310004077E210870087C 
0000070716350004052HOOOOO1163C698003062H210000000n230600077D201928070B610682079C 
000006072D211928074E210770082C000000000a210749119nl90746077B151633082B610682079C 
000002073B201888Q59DOOOOOOOOOaOOOOOOOOOQ210749119nl90746077Bl51633082B610682C79C 
000007074A110794084II58001085n660932079B608002075C650749085D700000000»350002080D 
000007074H910802085C2106700 72D3500040766300004076H200447140n191632075A240932075n 
0000070766640782074D608002072H6080020771000000005C241927089B211929079 1241927118a 
000006077D241927064C608002128FOOOOOOOOOnOOO000000n6904430796191633070C241927118a 
000007079A1903400746150632075D198001080C000010000n000000000a6519540711241851087A 
000007079H31000809161016320741000000000n000000000a211930044I3500020816210Î20072C 
0000070816100720072E910622062C201930049H77777777762013780691201633072B440829084A 
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a000000000no00000000n000000000a000000000ao00000000no00000000no00000000ai60900000 
nOOOOOOOOOQOOOOOOOOOnOOOOOOOOOn006000000DOOOOOOOOOnooOOOOOOOnoo00000009960100000 
cooooooooonooooooooo 13000000000aOOOOOOOOOQ000000000QOOOOOOOOOQOOOOOOOOOH^ô0100000 
nOOOOOOOOOnoOOOOOOOOnoOOOOOOOOnOOOOOQOOOaOOOOOOOOOnooOOOOOOODOOOOOOOOOV-1760100000 
nOOOOOOOOOn000000000nQOOOO0OOOQ000000000Q000000000DOO0000000°000000OOOQ260900000 
a000000000no00000000n000000000no09000000a000000000no0000000019100110^99160100000 
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X. APPENDIX D: STRUCTURE FACTORS 

The observed and calculated structure factor amplitudes 

for the erbium, yttrium and praseodymium ethylsulfates are 

given in Tables 25, 26 and 27 respectively of this appendix. 

An L is inserted in the value of PQ for unobserved reflec

tions to indicate that the value given is that for 

If PQ is left blank, the reflection intensity was not meas

ured. 
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TABLE 25.  STRUCTURE FACTORS FOR ERBIUM ETHYLSULFATE 
NONAHYDRATE ( L  I M P L I E S  <  .  AND K =  1  .  2)  

H  KF0 KFc H  '<F0 KFC H  KFo <Fc H  K F 0  i<Fc H  KFo 

H  1  0  6 1 5 1  152 1 3  L49 C) «i. 4  58 54- H  1 1  
0  226- 7  100 89- 1 4  68 58 5  130 142 0  1 2 1  
1  192 8  1 0 7  1 0 4 - 1 5  L53 2  0 - 6  45 4 5 - 1  80 
2  20- 9  1 1 0  1 1 2  1 6  L  5 5  2 1 - 7  42 3 7 - 2  96 
3  131 1 2  5 - 1  0  5 5  62- H  6  0  8  130 1 2 1  3  9 3  
4  206 207 1 1  58 6 4 - 0  327 304 9  5  6  4 7 - 4  4  3  
5  7 7  79- 1 2  85 100 1  3 1 1  293- 1 0  L48 21- 5  8 7  
6  135 133- 1 3  L46 30- 2  L  2 9  8  1 1  6  6  7  4  6  52 
7  368 358 1 4  6 3  7 8  —  3  183 1 7 8  1 2  L52 12- 7  48 
8  4 6  3  8  —  1 5  84 lin 4  85 8 4  —  1 3  L 5 4  23- 8  7 5  
9  1 3  7  1 3 1 - 1 6  L52 23- 5  129 126- 1  4  L56 5  3  9  L52 

1 0  148 1 7 1  1 7  L55 4 4 - 6  6 0  7 9  1  5  L58 22- 1 0  L  5  3  
1 1  7  8  7 7 - 1  8  69 6  S  7  6 3  5  8  —  1 6  L59 28- 1 1  L56 
1 2  58 5  6  —  H  4  0  8  90 93- H  9  0  1 2  L 5 6  
1 3  8 1  9 9  0  1 0 7  1 7 2 - 9  1 1 6  1 2 7  0  206 1 9 1  H  1 2  
1 4  6 4  6  7  —  1  256 237 1 0  5 4  63- 1  69 7 7 - 0  123 
1 5  6 3  6  3  —  2  220 204- 1 1  7 7  3 1 - 2  5 1  4 2 - 1  68 
1 6  7 5  9 4  3  68 69- 1 2  9 4  106 3  1 1 0  104 2  59 
1 7  5 2  4 9 - 4  180 183 1 3  L  5 1  3 5 - 4  6 7  6 7 - 3  6 9  

H  2  5  6 1  4 7  1 4  L53 4 1 - 5  7 0  7 1 - 4  7 5  
0  1 7 6 - 6  187 1 9 0 - 1 5  8 2  9 1  6  8 5  100 5  7 8  
1  288- 7  1 4 0  1 4 7  1 6  L56 2 5 - 7  7 3  7 7 - 6  59 
2  8 0  82 8  L36 22- H  7  0  8  69 7 0 - 7  5 0  
3  208 1 9 5 - 9  6 4  5 6  —  0  182 169- 9  8 7  106 8  5 2  
4  9 5  80- 1 0  1 1 6  128 1  212 238 1 0  6 6  6 4 —  9  6  6  
5  227 250 1 1  6 4  69- 2  9 5  9 1 - 1 1  5 7  4 9 - 1 0  68 
6  1 7 3  1 6 6 - 1 2  64 6 6 —  3  1 7 5  1 7 6 - 1 2  6 6  8 1  1 1  L  5  7  
7  1 6 1  1 6 0 - 1 3  6 7  8 1  4  222 242 1 3  L 5 6  3 4 —  1 2  7 2  
8  215 237 1 4  65 5 7 - 5  L36 2 7 - 1 4  L58 26- H  1 3  
9  156 1 5 2 - 1 5  5 2  53- 6  152 1 4 7 - 1 5  L 5 8  65 0  42 

1 0  38 3 7 - 1 6  L 5 3  5 1  7  148 1 5 6  1 6  7 3  26- 1  126 
1 1  125 1 4 7  H  5  0  8  8 7  7 8 - H  1 ^  n 2  4 5  
1 2  94 9 4 - 0  43 3 1  9  9 3  9 4 - 0  1 1 9  109- 3  L 4 6  
1 3  L33 1 - 1  194 197- 1 0  124 129 1  204 210 4  130 
1 4  96 108 2  172 176 1 1  6 3  58- 2  89 7 9 - 5  49 
1 5  65 6  6 —  3  89 90- 1 2  7 1  6 5 - 3  L39 1 1  6  5 1  
1 6  L  5 2  29- 4  1 1 0  1 0 1 - 1 3  5 2  56 4  1 5 7  1 7 1  "7 69 
1 7  5 3  6  6  5  192 199 1 4  L 5 5  39- 5  ,  67 6  9  —  8  L53 

H  3  0  6  1 1 3  1 1 2 - 1 5  L  5 7  4 1 - è  62 7 3 - H  1 4  
0  391 4 4 6  7  L36 1 2 - 1 6  L  5 7  5 2  7  1 3 7  146 0  80 
1  280 2 6 7 - 8  167 177 H  8  0  8  L48 5 6 - 1  79 
2  190 153 9  7 3  9 0 - 0  7 9  6 6 - 9  L50 5 1 - 2  90 
3  232 256 1 0  L43 8  1  2 1 1  211- 1 0  7 3  80 3  4 8  
4  226 2 1 8 - 1 1  9 5  103 2  192 200 1 1  L  5 4  4 6  —  4  5 0  
5  28 1 1  1 2  4 7  28- 3  1 0 7  9 9 - 1 2  L  5  5  3 0 - 5  L  5  1  

KF„ 

7 4 -
1 0 4  

98-
4 9 -

1 0 5  
41-
2 8 -
7 7  
1 4 -
1 8 -
5 4  
1 5 -
0 

1 3 1  
61 — 
61 — 
7 7  
6 8 -
7 3 -
69 
45-
4 1 -
66 
52-
2 0 -
52 
0 

3 5 -
133 

1 9 -
123 

4 3 -
36-
9 0  
4 0  —  
0 
76-
7 6 -
9 4  
3 5 -
52-
6 2  
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TABLE 25. CONTINUED 

H  KF0 KFC H  KF0 KFC H  

6  L  5 3  6  —  9  164 153 1 1  
7  L54 4 0 - 1 0  L30 1 0  12: 
8  6 2  6  8  1 1  152 153- 1 3  
H  1 5  0  1 2  156 156 1 4  
0  99 1 0 1  1 3  L36 1 6  1 5  
1  48 4 7 - 1 4  1 1 6  113- 1 6  
2  6 9  5  6 - 1 5  122 1  1 4  1 7  
3  6 6  7 5  1 6  L42 2 - 1 8  
A  5 2  4 0 - 1 7  9 4  91- H  
5  6 5  5 3 - 1 8  69 6 5  0  
6  5 4  52 1 9  4 8  1 0  —  1  
7  L  5 6  3 9 - 2  0  6 9  52- 2  
H  1 6  0  2 1  5 0  4 0  3  
0  4 9  1 9 - H  2  1  4  
1  1C6 10 8 325- 5  
2  62 4  7 - 1  210 273 6  
3  5 2  1 9 - 2  176 1 7 4  7  
4  5 3  7 1  3  238 276- 8  
5  L  5  5  26- 4  263 309 9  
6  L  5 7  22- 5  L22 24- 1 0  

5 7  5 2  6  258 282- 1 1  
H  1 7  128 1 3 7  1 2  
0  5 1  4  6 —  8  35 2 7 - 1 3  
1  5 2  5  3 - 9  2 1 6  221- 1 4  
2  5 3  69 1 0  149 142 1 5  
3  L  5 4  28- 1 1  L34 6  1 6  
4  L56 38- 1 2  1 0 4  98- 1 7  
5  64 6 3  1 3  9 4  8 4  1 8  
H  18 0  1 4  L39 3  H  
0  92 88 1 5  6 6  6 8  —  0  
1  54 3 7 - 1 6  8 1  6 7  1  
2  5 5  3 1 - 1 7  L 4  5  1 5  2  
3  56 5 8  1 8  4 7  4 1 - 3  
H  1 9  0  1 9  48 4 0  4  
0  5 5  1  7 - H  3  1  5  
1  5 6  5 1  0  140 1 5 1  6  
H  1  1  1  1 4 4  1 5 9 - 7  
0  263 2  209 231 8  
1  292- 3  L 2 1  2 4  9  
2  3 1 9 - 4  128 128- 1 0  
3  128 142 5  1 5 5  165 1 1  
4  L  1  9  3 - 6  7 1  5 4  1 2  
5  287 318- 7  6 2  57- 1 3  
6  139 1 4 9  8  1 0 4  1 0 4  1 4  
7  3 1  1 8  9  7 1  42- 1 5  
8  1 8 7  177- 1 0  102 92- 1 6  

KFC H  « f b  KFC H  K f b  KFC 

7 0  H  6  1  1 1  L42 1 6  
1 1  0  L.22 1 7 - 1 2  53 6 3 -
9 7 - 1  250 264- 1 3  56 6 1  
4 3  2  154 153 1 4  L 4  7  1 5  

6 - 3  2 9  26 H  9  1  
67- 4  1 2 0  119- 0  3 7  32 
52 5  1 1 1  1 1 3  1  1 5 1  1 4 5 -

2  6  L30 1 6  2  1 4 1  152 
1  7 100 9 6  —  3  5 4  5 0  

1 4  9  8  7 2  6  6  4  104 1 1 1 -
3  5  —  Q  L35 6  5  99 9 1  
6  0 - 1 0  123 1 1 8 - 6  4 4  3 8  

128 1 1  48 66 7  122 1 2 0 -
9 4 - 1 2  4 1  2  8  6 2  6 2  

161- 1 3  9 1  84- 9  L 4 0  1 5  
196 1 4  4 4  4 4  1 0  82 84-

8 1  L35 1  1 1  4 8  4 6  
1 3 4 - 1 6  48 5 4 - 1 2  7 2  3  
1 6 7  H  7  1  1 3  5 3  6 7 -

1 4  0  85 7 9  1 4  5 4  4 8  
110- 1  6 1  3 4  H  1 0  1  
126 2  1 7 5  179- 0  126 122 
1 2 - 3  1 2 1  122 1  3 0  2 1 -
7 2 - 4  L29 2 0  2  1 4 0  1 4 1  —  
8 4  5  1 6 6  1 6 1 - 3  127 1 1 9  
1 6  —  6  163 166 h L  3  5  4  
5 7 - 7  L 3 4  1 6  5  1 0 7  9 7 -
4 8  8  9 4  1 0 1 - 6  1 0 4  1 0 1  
1  o  139 139 7  L39 8  —  

332- 1 0  L  3  9  6 - 8  6 7  55-
316 1  1  58 6 0  —  9  9 2  89 

3  3  —  1 2  100 9 1  1 0  L44 5 -
249- 1  3  L46 1  9 - 1 1  L45 42-
248 1 4  L46 5 5 - 1 2  5 3  5 4  

24- H  8  1  1 3  48 1 4 -
219- 0  195 196- H  1 1  1  
156 1  195 195 0  134 1 2 5 -

4 0  —  2  4 9  38- 1  124 1 1 4  
1 0 4 - 3  148 141- 2  6 3  52-

9 6  4  145 1 6 1  3  1 1 2  107-
Z L  —  5  58 54- 4  95 9 0  

74- 6  121 126- 5  38 3 5 -
7 8  7  103 103 6  88 8 2 -
1 6  8  3 7  1 7 - 7  7 9  7 9  
52- 9  98 1 0 5 - 8  4 7  2 4 -
5 4  1 0  86 9 0  9  7 2  72-

KF0 

7 6  
L 3 7  
1 1 8  
L40 
L43 

7 7  
5 2  
4 8  

4  
1 3 5  

23 
53 

109 
99 

150 
1 7 9  
1 0 5  
142 
1 7 3  
L  3  5  
111 
125 
L40 

7 3  
8 5  

L45 
5 3  
48 

5  
294 
2 8 2  

32 
2 2 0  
234 
30 

2 1 1  
1 6 0  

5 4  
104 
1 0 2  
L38 

8 5  
85 
4 4  
5 0  
5 2  
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H  K F0 K Fc H  K Fo K Fc H  

1 0  L 4 5  6  0  1  L 4 2  7 - 1 3  
1 1  L 4 7  6  2  5 3  5 1 - 1 4  

H  1 2  1  3  6 7  6 4  1 5  
0  L  3 4  2 8  4  3 0  1 - 1 6  
1  100 92- 5  52 4 7 - 1 7  
2  138 133 r i  1 7  1  1 8  

L  3  7  3 1  0  65 6 4 - H 
4  1 1 0  104- 1  54 4  7  0  
5  1 1 6  104 2  1 2  1 - 1  
6  4 1  2 7  3  5 7  61- 2  
7  88 86- 4  5  3  4 4  3  
8  6 6  6 5  5  48 3 - 4  
9  4 5  3  H  1 8  1  5  

1 0  7 8  7 5 - 0  L32 1  6  
1 1  5 3  4 9  1  6 1  58- 7  

H  1 3  1  2  78 7 0  8  
0  9 0  7 7  3  48 3 - 9  
1  3 6  6  4  L49 48- 1 0  
2  1 1 3  102- 5  5  5  49 1 1  
3  1 1 2  1 0  7  H  1 9  1  1 2  
4  4 0  1 0  0  L 4 7  46 1 3  
5  6 9  6  8  —  1  L&8 1  1 4  
6  lu 7 2  2  5 4  4 7 - 1  5  
7  L  4 4  7  H  2  0  1  1 6  
S  L  4 5  3 9 - 0  5 4  5 2 - 1 7  
g  6 2  56 1  L49 3 6  1 8  

1 0  5 4  'A 2 49 2  H  
H  1 4  1  H  2 1  1  0  
0  82 8 4 - 0  L50 2 - 1  
1  6 1  58 1  50 30- 2  
2  5 6  26- H  0  2  3  
3  7 1  7 4 - 0  582- 4  
4  L  4 2  5 1  H  1  2  5  
5 48 1 3 - 0  4  6  
6  7 4  6 7 - 1  137- 7  
7  4 6  4 7  2  6  6  8  
8  53 3 - 3  148 1 7 6  9  
H  1 5  1  4  288 312- 1 0  
0  L  3 9  2 0  5  L24 2 6  1 1  
1 1 0 5  88- 6  5 0  4 6  1 2  
2  1 1 4  100 7  169 1 7 9 - 1 3  
3  L  4 3  1 0  8  63 3 9 - 1 4  
4  9 3  8 1 - 9  7 7  8 2  1 5  
5  L 4 5  6  6  1 0  124 1 2 2 - 1 6  
H  1 6  1  1 1  L36 3 6  1 7  
0  80 7 3  1 2  103 97 1 8  

H  KF. H  K F  K F  C O C H  O  C 

102- H  4  2  7  1 2 1  121 
4 7  0  1 3 7  1 4 1  8  8 5  7 5  
6 3  1  350 373- 9  104 1 0 5 -
7 3 - 2  L23 1 8  1 0  6  6  6 5  
4 3  3  146 1 5 5  1 1  7 3  64 
28 4  242 271- 1 2  102 9 7 -

2  5  L28 1 4 - 13 4 7  5 7  
209 6  100 98 1 4  L 4 9  29 
292 7  191 183- 1 5  9 3  8 5 -
227- 8  L35 1 8  H  7  2  
129 9  82 78 0  129 1 2 1  
1 7 5  1 0  152 1 5 3 - 1  162 148-
219- 1 1  L40 3  4  2  4 5  40 
105 1 2  9 0  8 1  3  132 126 

6 0  1 3  98 9  5  —  4  246 295-
156- 1 4  7 7  6  6  5  96 86 

88 1 5  L48 4 3  6  98 98 
68 1 6  5 7  5 9 - 7  156 152-

170- 1 7  L 5 2  2 7  8  6  6  5 6  
53 H  5  2  9  6  6  6 4  
2 1  0  162 174 1 0  108 1 1 0 -

1 0 4 - 1  202 218 1 1  5 6  5 6  
5 2  2  130 120- 1 2  4 7  48 
1 7  3  146 1 4 5  1 3  5 5  6 6  —  
6  2  —  4  50 44 H  8  2  
3  6  A  1 7 7  1 7 0 - 0  9 6  7 6  

2  6  200 189 1  106 109 
2 6  3 - 7  L 3 4  4 - 2  8 7  72-

7 3  8  1 7 2  1 6 0 - 3  1 3 0  120 
2 7 1  9  5 7  5 7  A  4 6  5 5  
324- 1 0  L40 3 2  5  106 1 0 6 -
126 1 1  125 1 0 7 - 6  42 3 4  
142 1 2  L44 3 3  7  3  9  4 1  
170- 1 3  L 4 6  8  8  5 8  6 5 -
1 6 4  1 4  7 7  7 2 - 9  L43 26 
1 2 1  1  5  L  5 0  3  6  1 0  L 4 5  28 
136- 1 6  L52 2 0  1 1  6 7  7 3 -

7 8  1 7  5 4  50- 1 2  L49 2 5  
108 H  6  2  1 3  L  5  1  2 7  
1 0 1  —  212 239- H  9  2  

3 9  1  1 5 5  143 0  100 1 0 6 -
65 2  3 6  3 6  1  3 6  1  I  
8  8  —  3  195 207- 2  3 7  38 
25 4  176 172 3  150 1 4 6  —  
4 7  5  89 88 4  4 8  5 4  
6 5  —  6  139 1 4 1 - 5  86 7 0  

KFo 

1 0 0  
43 
71 
5 3  
60 

L  5 1  
2 

253 
196 
123 
1 7 0  
203 
1 1 1  

65 
148 

85 
7  4  

1 7 5  
5 3  

L42 
1 0 6  

46 
48 
56 

L52 
3  

2 2 6  
6 7  

253 
293 
123 
149 
1 6 0  
166 
130 
142 
88 

124 
1 0 6  

4 3  
60 
86 

L49 
5 1  
59 
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H  K FC K FC H  K F 0  N h c  H  

6  9 4  89- 9  84 7 2 - 6  
7  4 6  5 7  1 0  52 4 1  7  
a  4 3  3 9  1 1  L54 28 8  
9  7 8  7 9 - H  1 3  2  H  

1 0  62 5 3  0  7 4  68 0  
1 1  59 4 7  1  157 1 4 7 - 1  
1 2  88 8 1 - 2  4 6  5 7  2  
1 3  52 28 3  48 3 4  3  

H  1 0  2  4  146 1 3 1 - 4  
0  1 4 0  126 5  92 7 4  5  
1  2 1 2  2 0  6 - 6  L 4 7  20 6  
2  7 2  6 4  7  9 2  86- 7  
3  6 9  5 5  8  5  7  4 4  8  
4  201 1 9 5 - 9  L 5 2  3 4  H  
5  6 4  6 6  1 0  L54 5 1 - 0  
6  63 5 7  1 1  L 5 5  28 1  
7  125 116- H  1 4  2  2  
8  5 6  49 0  66 5 9  3  
9  46 4 1  1  6 7  7 3  H  

1 0  69 7 5 - 2  83 84- 0  
1 1  L 5 G  35 3  5 1  30 1  
1 2  L  5  2  3 7  4  L 4 6  4 4  H  

H  1 1  2  5  5 9  73- 0  
ù  1 1 9  103 6  L 4 9  2 3  H  
1  100 9 2  7  5 7  3 7  0  
2  100 9 8 - 8  7 8  70- 1  
3  58 5 5  9 L 5 4  1 2  2  
4  102 90 1 0  L 5 5  3 1  3  
5  9 5  9 1 - 1 1  62 48- 4  
6  4 4  3 2  H  1 5  2  5  
7  L 4 6  3 2  0  69 7 0 - 6  
8 7 0  72- 1  L 4 5  2 5  7  
9  L  4 8  1 2  2  5 2  4 8  8  

1 0  5 0  3 9  3  67 7 3 - 9  
1 1  7 4  6 2 - 4  7 3  4 9  1 0  
1 2  5 4  1 5  5  5 6  4 6  1 1  

H  1 2  2  6  63 58- 1 2  
0  1 5 4  1 4 6 —  7  L 5 3  39 1 3  
1  L38 29 8  L 5 4  2 3  1 4  
2  109 91 H  1 6  2  1 5  
3  1 1 9  9 9 - 0  L46 1 0  1 6  
4  5 7  5 1  1  82 8 5 - 1 7  
5  7 3  6 3  2  68 5 5  1 8  
6  7 9  7 7 - 3  L49 1 1  1 9  
7  5 3  4 9  4  7 2  6 9 - 2 0  
8  L 4 9  3 7  5  52 36 H  

K f " c  H  KFQ K r  c  H  K F 0  K F @  

1 6  0  246 8  9  8  90 
39- 1  1 1 3  132- 9  1 5 1  149-
2 7  2  5  8  5 7 - 1 0  L34 1 7 -

2  3  2 1 7  246 1 1  98 0 6  
29 4  127 1 4 4 - 1 2  1 1 0  107-
4 1  5  L22 6  1 3  L  1 9  1  
6 6  —  6  244 2 6  6  1 4  7 8  6 4  
24 7  5 7  6  5 - 1 5  83 7 8 -
38 8  L28 5  1 6  L 4 5  8  
6 4  —  9  2 1 7  233 1 7  5 7  5 5  
1 9  1 0  1 1 9  122- H  5  3  
1 9  1 1  L34 1 1 - 0  242 277 
4 7 - 1 2  122 116 1  1 9 1  218-

2  1 3  83 8  6  —  2  4 2  3 0  
6 6  —  1 4  4 3  6  3  224 236 
2 7  1  5  6 5  6 4  4  180 1 8 2 -
43 1 6  6 7  6 4  —  5  4 2  3 3  
6 1 - 1  7  4 4  7- 6  212 221 

2  H  3  3  7  1 3 4  131-
1 4  0  8 4  1 0 1 - 8  5  0  38 
5 1 - 1  7 0  7 8  9  128 1 2 1  

2  2  1 6 7  203- 1 0  9 4  88-
3 0  3  9 1  76- 1 1  L 3 7  1 1  

3  4  86 9 2  1 2  81 79 
193- 5  160 1 4 9 - 1 3  84 76-

4 2  6  7 8  62- 1 4  42 3 -
316 7  4 3  48 1 5  50 4 9  
2 4 6 - 8  98 1 0 0 - H  6  3  
42- 9  L  3  1  2 4  0  L22 17 — 

269 1 0  104 9 1  1  1 1 3  1 3 4  
2 1 5 - 1 1  7 4  6 7 - 2  1 1 9  1 1 7 -

3  —  1 2  L 3 6  1 3 - 3  9 2  7 7 -
1 0 5  1  3  1 1 2  o i  4  9  3  8 7  
1 6 0 - 1 4  L 4 0  4 0 - 5  127 120-

9 - 1  5  L42 6  6  5 4  4 3 -
1 1 0  1 6  69 6 3  7  98 90 
142- 1 7  L 4 5  4 7 - 8  84 7 8 -

2 5 - H  4  3  9  L35 1 7 -
9 1  0  145 1 7 0 - 1 0  1 1 8  1 0 5  
99- 1  LIB 6 - 1 1  82 72-

6  —  2  168 1 7 0  1 2  L25 1 -
7 9  3  1 8 5  193- 1 3  7 9  7 4  
60- 4  100 1 0 7  1 4  4 9  48-

5  5  1 4 0  138 1 5  L32 1  
49 6  205 2 1 4 - H  7  3  

3  7  4 1  28- 0  8 1  8 1 -

KF0 

L53 
L54 

5 6  
1 7  

L48 
L49 

6 7  
L  5 1  

58 
66 

L  5  5  
L56 

63 
1 8  
6 7  

L S I  
L  5 2  

65 
19 

L52 
53 
2 0  
5 4  
1 

231 
2 1 1  

4 6  
231 
187 
L  2  5  

98 
159 
L30 
110  
144 
L36 

87 
103 
L 4 2  

92 
55 

L 4 7  
5 4  

2 
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H  K F 0  K F Q H  K F 0  
y  c  . x  ,  g H  

1  L  2  5  1 9  1 4  6 7  4 5 - 5  
2  1 9 1  

C
O
 

H  1 0  3  6  
3  1 3  9  130- 0  104 1 0 5 - 7  
4  5 4  4 1  1  4 8  4 3  8  
5  1 4 9  133 2  133 139 o 

6  152 143- 3  1 1 2  1 0 1 - 1 0  
7  L34 8  4  L34 1 3  H  
8  8 1  7  5  5  9 3  8 7  0 

9  9 9  106- 6  9 0  7 6 - 1 

10 L38 4  7  38 1 3  2  
1 1  4 9  5 3  S  49 4 9  3  
1 2  7 8  76- 9  6  6  6 9  —  4  
1 3  L  4 3  1 2  1 0  L 4 3  2  5  
1 4  L 4 5  5 4  11 44 4 6  6  
1 5  5 7  5 4  —  1 1  3  7  

H  S  3  0 1 0 3  9 9  8  
C  1 4 3  153 1  122 1 2 7 - 9  
1 178 178- 2  3  8  4 1  1 0  
2  28 35 3  103 8 7  H  
3  136 125 4  103 88- 0 

4  158 1 5 1 - 5  4 2  26 1  
5  64 4 9  6  7  0  6 5  2  
6  106 1 1 5  7  7 0  7 2 - 3  
7  90 9 0 - 8  L 4 2  1 7  4  
S  L  3  7  1 7  9  76. 6 4  5  
9  94 9 5  1 0  50 5 6 - 6  

1 C  90 81- 1 1  L 4  6  9 - 7  
1 1  L42 10- H  1 2  3  H  
1 2  5 7  6  0  0 60 4 0 - 0  
1 3  5 0  5  6 —  1  1 1 3  104 1  
1 4  L  4 6  1 0 - 2  1 1 9  1 1 4 - 2  

H  9  3  3  4 5  4 1 - 3  
û 7 2  5 7 - 4  123 1 1 2  4  
1  1 1 2  1 0 7  5  1 1 0  1 0 4 - 5  
2  106 1 1 6 - 6  L 4 0  20- H  
3  98 84- 7  102 83 0  
4  1 1 4  116 8  7 5  6 7 - 1  
5  103 94- 9  L 4 3  1  2  
6  5 0  5 0 - 1 0  7 3  6 8  3  
7  129 1 1 2  1 1  58 4 7 - 4  
8  7 7  7 0 - H  1 3  3  H  
9  L  4 0  1 3 - 0 8 1  73- 0  

1 0  6 6  7 5  1  L36 6  —  1  
1 1  4 8  5 1 - 2  1 1 8  96 2  
1 2  L  4 4  2 - 3  1 1 8  94- 3  
1 3  6 5  5 7  4  L39 4 - 4  

Fc H  KFo K  F c  H  K F 0  KFo 

63 H  1 9  3  1 3  L 4  3  4  —  
6 4  —  0  5 1  4 7 - 1 4  106 9 6  

4 - 1  L 4 7  4 - 1  5  5 7  5 1 -
39 2  L 4  7  4 6  H  3  4  
5 0 - 3  5 4  4 4 - 0  163 2 2 2  

H  2 0  3  1  1 1 1  125-
3  0  4 7  4 7  2  3 7  28-

6 3  1  L48 3 0 - 3  160 188 
60- H  2 1  3  4  140 1 4 9 -
24 0  4 8  1  5  7 6  80-
5 5  1  L49 2 9  6  133 147 
4  8  —  H  G  4  7  1 1 7  1 1 1 -

9  0  6 1 7  8  1 0  7  103-
56 H 1  4  9  1 0 7  104 

o 125- 1 0  9 5  82-
2 - 1  219 1 1  63 52-

4 5  2  42- 1 2  69 7 7  
4  5  —  3  3 7  4 6  —  1 3  L46 3  8  —  
2 4  160 179 1 4  6  5  5 9 —  

20- 5  5 3  54- 1 5  8 3  82 
9 1  6  63 5 7 - H 4  4  
89- 7  210 229 0  89 92-
5 - 8  3 1  1 5 - 1  1 7 5  214 

8 1  9  9 7  9 1 - 2  7 9  83-
6 5 - 1 0  1 3 5  123 3  4 0  4  3  —  

5  1 1  4 6  4 6  —  4  1 6 7  178 
5 5  1 2  5 6  5 9  —  5  5 3  4 2  

3  1 3  90 84 6  1 1 7  118-
68- 1 4  5 3  5 1 - 7  1 4 7  1 3 7  

2  1 5  6 0  6 0  —  8  L36 7-
4 7  1 6  7 9  82 9 59 4 5 -
6  3  —  1 7  5 6  4 4 —  1 0  1 1 5  1 1 4  
1  H  2  4  1 1  4 6  4 7 -

43 0  1 7 4 - 1 2  4 8  5  6 -
3  1  123 159- 1 3  7 8  7 6  

4 9  2  1 1 1  128 1 4  L47 6-6 — 
3 9 - 3  156 1 7 3 - 1 5  6 9  4 4 —  
1  4  39 3 7 - H  4  

5 2  5  1 5 7  175 0  100 1 0 7 -
38- 6  128 119- 1  109 119-

3  7  9 2  88- 2  1 1 3  1 0 7  
1  8  153 1 7 5  3  120 lis— 

5 7  9  9 9  9  8  —  4  8 1  6 0 —  
6 4  —  1 0  3  6  28- 5  108 1 1 4  

4  1 1  137 126 6  8 7  85-
4 7 - 1 2  65 6  5 - 7  L 3 5  2 1 -

KI-Q 

5 8  
8 2  

L 4 3  
L45 
L 4 6  
L 4 7  

1 4  
6 4  
60 
3  9  
4 0  
41 
4 7  
6 9  
4 5  
46 

L  4  7  
68 
1 5  

L38 
98 

100 
L 4 2  

9 1  
7 0  

L 4 5  
5 7  
16  
7 0  

L42 
L 4 2  

7  2  
L 2 7  

4 6  
1 7  

L42 
48 

LIO 
50 

L46 
18  

L 0 5  
5 5  
6 5  

L46 
4 7  
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TABLE ? 5 a CONTINUED 

H  K F 0  K F C  H  KFo K F C  H  

8  134 1 2 5  8  104 92 0  
9  67 6 1 - 9  L 4 4  5 7 - 1  

1 0  L 4 1  1  u - 1 0  L 4 6  3 1 - 2  
1 1  96 89 1 1  53 6 6  3  
1 2  L45 2  4 —  12 L49 1 6 - 4  
1 3  L46 1 5 - H  9  4  5  
1 4  59 56 0  148 165 6  

H  6  4  1  52 47- 7  
0  1 9 4  222 2  L 3 5  3 1 - 8  
1  148 1 5 8 - 3  1 1 1  107 H  
2  L28 33- 4  59 53- 0  
3  1 6 1  165 5  55 5 2 - 1  
4  90 80- 6  96 93 2  
5  1 0 7  106- 7  6  6  64- 3  
6  9 4  92 8  62 5 0 - 4  
7  6 6  7 2 - 9  103 8 8  5  
8  7 5  7 1 - 1 0  58 5 2 - 6  
9  104 104 1 1  L49 38- 7  

1 0  60 6  4 —  1 2  7 2  67 8  
1 1  7 0  59- H  1 0  4  H  
1 2  7 4  8 1  0  121 116- 0  
1 3  4 8  32- 1  172 185 1  

H  7  4  2  98 7 3 - 2  
0  1 4 7  139- 3  L 3 7  1 1 - 3  
1  2 0 1  206 4  1 4 4  1 5 1  4  
2  4 7  4 9 - 5  76 68- 5  
3  138 132- 6  52 54- 6  
4  199 216 7  1 3 1  1 1 9  7  
5  3 9  26- 8  56 50- 8  
6  109 102- 9  L48 38- H  
7  1 3 7  1 4 1  1 0  6 0  66 0  
8  76 60- 1 1  5 1  36- 1  
9  76 6  8  —  H  1 1  4  2  

1 0  1 1 3  1 1 0  0  9 7  90- 3  
1 1  5 6  4 5  —  1  46 5 5 - 4  
1 2  58 50- 2  6  6  7 0  5  
1 3  4 9  5 3  3  75 69- H  

H  8  4  4  L 4 1  50- 0  
0  1 1 4  108- 5  7 7  80 1  
1  120 132- 6  45 30- 2  
2  1 2 7  1 1 0  7  L46 36- H  
3  9 1  87- 8  76 6 7  0  
4  56 5 0 - 9  L49 16- 1  
5  7 6  86 1 0  L 5 1  22- 2  
6  4 3  32- 1 1  6 4  4 9  3  
7  5 7  4 8 —  H  1 2  4  4  

KFC H  KF0 K F C  H  O
 

u_ V
 K F C  

1 1 1  5  7  6  5  6  H  3  5  
4 0  —  H  1 8  4  0  38 4 9  
4 5 - 0  80 69 1  96 1 1 2 -
7 3  1  5 7  29- 2  122 154 
49- H  1 9  4  3  L  2  7  2-
56- 0  L  5 2  1 4 - 4  7 0  8 0 -
65 1  5 3  45 5  1 2 1  120 
35- H  2 0  4  6  L 3 4  2 9  
33- 0  6 0  2 7 - 7  6 1  56-

4  H  1  5  8  8 7  7 9  
4 8 - 0  175 9  L 4 1  2  6 —  

119 1  128- 1 0  69 6  8 —  
5  9  —  2  1 1 9  175- 1 1  5 1  56 
20- 3  90 106 1 2  L48 3  

105 4  2 5  23- 1 3  8 0  73-
4 7 - 5  1 7 6  183- 1 4  5 3  38 
27- 6  115 1 1 6  1 5  L55 3 -
7 0  7  L33 1 2  H  4  5  
35- 8  129 136- 0  7 5  9 6  

4  9  124 1 2 1  1  4 3  3 7-
5 5 - 1 0  L40 9  2  7 1  6 7 -
5 9 - 1 1  1 1 4  1 1 1  —  3  9 0  9 3  
7 8  1 2  109 1 1 4  4  L  3  1  4 5 —  
25- 1  3  L48 9  5  122 1 1 8 -
4 6  —  1 4  94 8 7 - 6  116 130 
5 7  1 5  91 8 7  7  5 4  5 0  

5- 1 6  L 5 5  2 - 8  105 1 0 0 -
3  6  —  1 7  80 7 1 - 9  1 2 7  123 
6 1  H  2  5  1 0  4 6  5  

4  0  205- 1 1  86 8 1 -
7 9  1  132 180 1 2  9 6  9 5  
33- 2  64 7  0  1 3  L52 8-
48- 3  1 5 ?  1  7 7 - 1 4  6  6  5 P -
6 5  h  1 7 0  190 1 5  63 6 4  
30- 5  L  3  0  1 3 - H  5  5  
4 6  —  6  193 195- 0  1 7 7  1 9 9 -

4  7  1 1 7  1 1 3  1  183 207 
20- 8  L  3  7  1 7 - 2  L30 2 1 -
9 1  9  145 153- 3  1 7 1  1 7 0 -
48- 1 0  125 105 4  165 1 6 4  

4  1 1  L 4 5  2- 5  L  3  6  12-
3 6 - 1 2  6  6  72- 6  1 5 4  1 5 3 -
42- 1 3  6 9  6  6  7  1 1 8  1 1 0  
6 2  1 4  52 2  8  48 26-
22- 1 5  L  5  4  5 5 - 9  7 8  80-
3 1 - 1 6  6 2  5 4  1 0  7 5  7 6  

KF0 

1 1 2  
L39 

4 6  
69 
5 3  
7 1  
5 6  
4 7  
4 9  
1 3  
4 9  

1 2 1  
60 

L44 
1 1 4  
L46 

5 4  
L 4 9  
L  5 1  

1 4  
4 7  
5 3  
8 1  

L 4 6  
L 4 8  
L 4 8  
L 5 0  
L  5 1  

7 5  
1 5  
80 
65 
7 4  
5 8  

L 4 9  
L50 
16 

L46 
107 
L48 

1 7  
L 4 8  
L 4 9  

6 2  
L52 
L  5  3  
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TABLE 25. 

H KR© KFc 

11 L49 3 
12 52 5 8 
13 54 59 

H 6 5 
0 L29 4 
1 152 161 
2 119 118 
3 38 21 
4 81 88 
5 77 80 
6 L40 18 
7 77 76 
8 50 54 
9 L47 3 

10 100 89 
11 57 52 
12 L 53 3 
13 78 65' 

H 5 
0 73 73 
1 L33 15 

119 132 
3 86 90 
4- L36 18 
5 120 115 
6 131 118 
7 L 45 12 
8 81 81' 
9 114 107 

10 51 5' 
11 L53 50' 
12 61 70 

H 8 5 
0 132 146' 
1 155 150 
2 L 3 7 28'  
3 114 109'  
4 106 115 
5 L42 35' 
6 97 97' 
7 81 82 
8 L49 12' 
9 84 83'  

10 87 71 
11 L 5 5 11 

H 9 5 

CONTINUED 

H :<F0  KFC 

0 36 21 
1 109 no
2 113 us 
3 L41 31 
4 78 82-
5 75 72 
6 L47 25 
7 91 93-
8 71 54 
9 L53 10 

10 77 6 7— 
11 63 38 

H 10 5 
0 90 92 
1 L40 11-
2 101 102-
3 90 90 
4 24 1 
5 75 74-
6 78 81 
7 57 
8 53 47-
Q 86 70 
H il 

0 89 93-
1 91 89 
2 L45 40-
3 72 78-
4 58 71 
5 L49 25-
6 72 66— 
7 75 62 
8 55 16-
H 12 5 
0 L43 19 
1 51 70-
2 102 100 
3 L48 18 
4 79 77-
5 78 77 
6 L53 20 
7 61 67-
8 56 51 
H 13 5 
n 52 62 
1 L48 3 

H KFo KFg 

2 7 3 7 7 — 
3 80 81 
4 L52 7 
5 60 54-
H 14 5 
0 69 66 — 
1 70 50 
2 L52 18-
3 64 5 9-
4 L 54 41 
H 15 5 
0 L 51 14 
1 79 69-
2 85 77 
3 5 5 8 
4 69 62-
H 16 5 
0 76 50  
1 L55 5-
2 56 44-
H 17 5 
0 56 5 3-
H 0 6 
0 34-9 — 
H 1 6 
0 64 
1 78-
2 6 
3 94 106 
4 130 154-
5 L32 15 
6 81 64 
7 117 132-
8 L41 2 
9 54 63 

10 97 99-
11 L 50 39 
12 64 5 7 
13 67 74-
14 65 38 
15 60 38 

H 2 6 
0 68 
1 103 141 
2 94 119-
3 58 69 

H KFo KFg 

4 118 120 
5 137 144-
6 98 81 
7 64 60 
8 117 119-
9 80 7 5 

10 48 45 
11 116 111-
12 66 47 
1 3 L57 18 
14 84 70-

H 3 6 
0 162 222-
1 80 96 
2 59 63 
3 166 190-
4 90 90 

L37 39 
6 102 103-
7 67 76 
8 64 64 
9 96 89-

10 L51 34 
11 84 71 
12 89 79-
13 83 22 

H 4 6 
0 92 107 
1 135 167-
2 35 41 
3 94 104 
4 13 5 148-
5 L39 15 
6 92 81 
7 116 118-
8 47 29 
9 71 60 

10 98 98-
11 L 54 35 
12 71 54 

H 5 6 
0 34 43 
1 116 128 
2 117 116-
3 70 70 
4 63 55 

H KFo KFC 

5 136 137-
6 116 110 
7 L46 7 
8 118 117-
9 L52 50 

10 54 16 
11 70 75-
12 L59 28 

H 6 6 
0 139 15 0-
1 98 105 
2 L38 12 
3 105 115-
4 102 94 
5 50 50 
6 87 84— 
7 78 63 
8 63 56 
9 77 77-

10 L57 38 
11 L59 50 
12 97 75-

H 7 6 
0 7 2 77 
1 94 108-
2 L40 42 
3 73 80 
4 157 164-
5 L46 53 
6 78 72 
7 106 99-
8 L53 42 
O 53 5 2 

10 72 76-
H 8 6 
0 L40 32 
1 83 86 
2 99 96 — 
3 72 71 
4 L4 7 40 
5 99 97-
6 L 5 1 3 5 
7 L53 19 
8 55 60-
9 L58 24 
H 9 6 
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TABLE 25. CONTINUED 

H  '<Fo KF C  H  KF 0  < F c  H  

0  7 7  7  4— H  1 4  6  8  
1  L  4 4  3 3  0  L  5  7  4 7  9  
2  L  4 6  35 1  L58 5 2  1 0  
3  7 9  85- H  1 5  è  1 1  
4  L  5 0  44 L59 60- 1 2  
5  64 5 4  1  L60 26 H  
6  60 6 1 - H  1 6  6  0  
7  L55 4 1  C  L62 1 0  1  
8  L58 3 6  1 7  0  61- 2  
9  7 4  60- H  1  7  3  
H  1 0  6  0  9 9 - 4  
0  5 1  5 9  1  6 3  5  
1  123 1 2  9 - 2  85 1 3 1  6  
2 L48 39 3 78 93-  7 
3  L 5 1  3 5  L34 2  S  
ù .  1 1 8  122- 5  128 133 9  
5  L  5 4  38 6  8 1  89- 1 0  
6  63 4 5  7  4 4  8  —  1 1  
7  03 8 3 - 8  8 3  8 3  1 2  
H  1 1  6  9  100 8 6  —  r i  
0  5 4  65 1 0  L54 1 0 - Q  
1  7 1  6 6  1 1  9 2  85 1  
2  3 1  85- 1 2  9 2  87- 2  
3  L  5 3  46 H  2  7  3  
4  L  5 4  5 2  0  1 3 4  4  
5  7  0  7 3 - 1  8 5  120- 5  
6  59 29 2  5 5  5 6 - 6  
7  L60 1 8  3  139 153 7  
H  1 2  6  4  120 124- 8  
0  96 9 5 - 5  L 4 0  3 - q  
1  L52 3 2  6  136 138 1 0  
2  7 7  6 3  7  L 4 7  74- H  
3  7 9  6  8  —  S  5 0  1 0  0  
4  6 4  4 2  9  108 1 1 5  1  
5  5 9  4 6  1 0  7 9  7 8 - 2  
6  L62 5 4 - 1 1  6  6  7 - 3  
7  L63 38 1 2  62 6 7  4  
H  1 3  6  H  3  7  5  
0  L 5 3  3 3  0  2 5 - 6  
1  1 0 7  9 6 - 1  9  0  9 4  7  
2  L  5 7  29 2  102 1 1 5 - 8  
3  L58 25 3  L36 2 4 —  9  
4  1 1 2  9 1 - 4  5 7  7 5  1 0  
5  7 6  4 2  5  92 9 3 - H  
6  L 6 4  20 ô  L 4 6  16- 0  
7  80 6  5  —  7  L50 4 4  1  

<FC H  K F 0  <Fc H  K F0 K Fc 

65- 2  85 9 4  2  3 9  30-
1 1  2  78 76- 3  L32 3 7 -
6 4  4  L  5  1  3  4  7 2  100 
4  7 - 9 0  86 5  4 8 26-
8 - 6  106 93- 6  43 3  6  —  
7  7  L60 3 - 7  I C I  1 1 1  

84- 8  62 5 6  8  5 0  1 4 -
1 1  9  7 9  7 4 - 9  66 4 8 -
89 H  8  7  1 0  82 7 3  
8 1  —  0  08 9 1  1 1  L  6  1  28-
2 6  1  9 7  1 0 1 - 1 2  7 1  37-
9 2  2  L50 2 1  H  2  8  

1 1 0 - 3  102 84 0  74-
20- 4  7 8  93- 1  4 7  7 6 -
7 7  5  L 5 7  2 7  2  62 85 
9 4 - 6  6  6  7 3  3  7 1  8 1 -
1 1 - H  9  7  4  L39 4 0 -
6 7  0  L 5 0  1 8 - 5  86 98 
73- 1  7 3  7 4  6  6 5  6 4 —  

7  2  7 5  81- 7  5  5  4 4 -
146 3  L 5 5  29- 8  102 9 6  
1 4 2 - 4  5 8  7 1  9  62 52-

3  L59 59- 1 0  L60 2 1 -
132 H  1 G  7  1 1  6  9  7 7  
124- 0  5 3  64- H  3  8  

22 1  L54 6  0  86 1 2 7  
1 1 6  2  98 8 5  1  4 4  6 5 -

9 1  —  6  6  69- L  3  5  3 3 -
1 9  4  L 6 1  5  —  3  8 2  1 1 0  
7 0  5  6 3  6 0  4  6  6  7 3 -
5 9 - H  1 1  7  5 0  49 — 

7  0  7 9  7 0  ô  78 8 7  
3  —  ç  p  7 2 - 7  5 8  6 2 -

O
 

o
 

? L59 1 9  8  55 5 6 —  
84- 3  6 9  6 8  9  L58 6 6  
1 6 - H  1 2  7  1 0  6 1  4 7 -
6 7  0  L59 1 6  —  H  4  8  
78- 1  7 4  6 4  0  58 5 7 -
6 - 2  7 0  75- 1  9 4  1 1 3  

6 0  H  1 3  7  2  L39 35-
4 7 - 0  6 2  5 3 - 3  L 4 2  4 0 -

H  0  8  4  9 8  104 
6 7  0  224 5  L48 3  

7  H  1  8  6  5  7  5 9 —  
49- 0  61- 7  9 4  85 

4 - 1  1 0 7  8  L  5  7  1 3 -

K Fo 

58 
L55 

66 
L  6  2  
L65 

4  
7 0 

L34 
88 
6 9  

L43 
7 9  

104 
L  5 1  
86 
9 2  

L  6 1  
6  3  
7 4  

5  
1 1 8  
1 2 4  
L40 
1 2 7  
1 1 4  
L48 
1 2 1  
1 0 2  
L  5 7  

85 
7 0  
6 

L  3 9  
96 
7 9  

L46 
69 
9 3  

L  5 4  
7 0  

L59 
6 2  
65 

7  
6 5  

L 4 4  
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TABLE 25. CONTINUED 

H  KF0 K F C  H  K F 0  K F G  

9  L o i  3 3 - 2  L 5 6  2 4 -
H  5  8  3  5 8  6 8  
0  5 4  6  3  —  4  L o i  3 4  —  
1  5 7  6 5 - 5  L 6 3  3 4 -
2  6 8  7 2  6  L 6 5  5  9  
3  6 8  6 6  —  7  L 6 8  3 7 -
4  4 8  3  8  —  8  L 6 9  2 9 -
5  7 2  7 2  H  1 0  8  
ô  6 1  5  0 - 0  6 8  6 1 -
7  L  5  7  1  1 0 0  1 0 3  
6  L 6 0  7 3  2  L 6 0  4 3 -
0  L 6 2  3  5 - 3  L o i  1 5 -
H  0  6  4  9 0  o  d  
0  9 6  1 1 6  5  L 6 5  4 0  —  
1  5 4  7 1 - 6  L 6 8  3 2 -
2  L  4 6  2 6 - 7  L 7 0  7 1  
3  7 8  9 3  8  8 0  3 0 -
4  6 2  5 0  —  H  1 1  8  
5  6 1  5 4 - 0  6 5  5 0 -
6  6 4  6 4  1  L o i  3 6 -
7  L 6 0  4  5  —  H  1 2  8  
S  L 6 2  4 1 - o  6  2  6  7  
9  7 2  6  3  1  L 6 4  2 5 -
H  7  6  H  1 3  8  
0  7 2  7 1 - 0  L 6 5  3 1 -
1  1 1 4  1 1 1  1  9 4  7 2  
2  L  50  2 9 -
3  5 1  6  6  —  
4  1 2 7  1 1 7  
5  L  5 7  2 2 -
6  L 6 0  5 4 —  
7  7 6  8 3  
8  L  6 5  3 4 -
H  8  8  

7 8  6  0 -
1  5 0  6 4 —  
2  6 0  6  6  
3  L  5 5  5 0 -
4  L  5 7  3 3 -
5  L 6 0  5 5  
6  L 6 3  2 4 -
7  L  6 5  3 0 -
8  L 6 8  5 6  
H  9  8  
0  9 0  8 9  
1  L  5 4  3 0 -
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TABLE 26.  STRUCTURE FACTORS FOR YTTRIUM ETHYLSULFATE 
NONAHYDRATE (L IMPLIES < AND K =  1 .2)  

H  K t - Q  K F C  H  KFo k  F Q H  

H  1  0  1 2  3  6  1  
0  1 6 1 - 1 3  L  1  2  1  2  
1  5 3  5 4  H  4  0  3  
2  52 4 4  0  1 1 7  1 1 1 - 4  
3  4 6  4 8 - 1  96 102 5  
4  80 84 2  145 143- 6  
5  26 2 3 - 3  L22 7 - 7  
6  6 3  74- 4  69 6  3  8  
7  229 234 5  95 9 7  •  9  
8  L28 S  6  122 1 3 1  —  1 0  
9  7 4  7 7 - 7  6 0  4 5  H  

1 0  7 4  7  5  8  L32 1 8  0  
1 1  4 0  3 4 - 9  L  3  2  1 7 - 1  
1 2  L30 1 1 - 1 0  4 3  4 1  2  
1 3  L  2  7  2 4  1 1  3 8  28- 3  
1 4  2 9  29- 1 2  2  4  32- 4  

H  2  0  1  3  1 7  1 5  5  
0  1 1 1  1 1 0 - H  5  0  6  
1  208 219- 0  8 7  9 3  7  
2  6 7  42- 1  1 3 8  131- 8  
3  133 125- 2  5 4  60 H  
4  2 5  3  3 1  3 3 - 0  
5  1 2 3  1 2  3  4  5 2  5 2 - 1  
6  104 1 0  7 - 5  9 9  102 2  
7  100 107- 6  5 7  5 4 - 3  
8  1 2 4  135 7  L  3  1  28 4  
9  8 7  9 7 - 8  8 4  82 5  

1 0  4 0  1 3  9  4 7  51- 6  
1 1  6 0  6 2  1 0  3 5  3 6  7  
1 2  4 5  5  0 - 1 1  3 3  3 2  5  
1 3  28 H  6  G  H  
1 4  4 5  4 2  1S3 167 0  

H  3  0  1  241 223- 1  
G  274 310 2  52 5 2  2  
1  193 204- 3  7 3  7 5  3  
2  231 2 1 5  4  3  6  3 5 - 4  
3  120 1 3 1  5  7 2  7  2 - 5  
4  155 155- 6  L 3 1  6  —  6  
5  5 2  4 8  7  L32 1 7 - 7  
6  52 3  7  8  5 0  5 1 - H  
7  4 7  3 4 - 9  38 4 8  0  
8  5 0  4  8  —  1 G  2 7  2 6 - 1  
9  L  3  2  2 7  1 1  4 3  4 0 - 2  

1 0  4 0  19- H  7  0  3  
1 1  L29 2 4 - 0  1 1 7  106- 4  

K F C  H  KFg KFc H  KFo K F C  

134 5  36 3 1  8  4 0  2 0  
36- H  1 2  0  9  132 1 2 7  

117- 0  5 0  4  0  1 0  68 6 5  
136 1  L30 2 0 - 1 1  L33 5  

2 1  2  L28 20- 1 2  3  0  3 3  
90- 3  L26 1 1  1 3  L  2  5  2 2  
7  3  4  29 28- H  3  1  
34- 5  33 33- 0  166 148 
5 4 - H  1 3  0  1  40 4 5  
56 0  L  2  6  1  2  122 1 2 0  

0  1  5 4  5 5  3  L 2  1  1 3  
1 0 - 2  L24 1 4 - 4  34 28 

1 5 3 - 3  L20 1 1  5  7 0  6 6  
98 4  48 5  6  6  6 2  5 3  
52- H  1 4  0  7  L  3  1  2 5  
8 - 0  3  4  32- 8  L33 28 

5  1  1  3  ï  37- 9  4 8  3 7 '  
6  —  2  28 2  6  1 0  3 3  2 1  
4  H  1 5  0  1 1  L 0  7  

4  9  0  4 0  3 7  1 2  L  2  7  5  
0  H  1  1  1 3  5 3  3 3  

9  0  n  150 H  LX 1  
3  5 - 1  2 8 1 - 0  3  7  3  9  

9  2  1 7 9  199- 1  3 7  42 
1 3  3  3 5  3  8  2  5 9  4 2  
3  3 - 4  L20 3 - 3  2 4  3 5  
3 1 - 5  219 208- 4  7 9  8 4 '  
2  7  6  5 6  5 1  5  7 4  7 1  
3 7 - 7  L28 1 8  6  9 8  1 0 1  
3  3 - 8  96 88- 7  7  9  69 

Û  9  8  9  7 4  3  5  5  5 2 '  
1 0  L  3  4  1 4  g  se  8 7  

1 1 3  1 1  7  6  7 1 - 1 0  L32 1 4  
3 3 - 1 2  7 7  7 8  1 1  4 6  4 3 '  
4 4  1  3  L28 1 3  1 2  6  3  5 8  
7  9  1  4  52 49- H  5  1  
2  8 - H  2  1  0 230 230'  
3 1 - 0  180 208- 1  195 201 
68 ]. 1 5 7  1 5 7  2  3 5  28'  

0  2  180 1 7 3  3  1 4 5  1 4 6 '  
60- 3  166 164- 4  1 5 1  1 4 7  
3 1 - 4  195 1 9 1  5  L  3 1  2 2 '  
2 0  5  L24 2  5 - 6  128 1 3 1 '  
5  3 - 6  1 7 1  1 7 7 - 7  83 68 
12- 7  4 8  48 8  3 4  38'  

KFQ 

1 2 2  
2 7  

116  
1 2 6  
L  3 1  

9  3  
6  3  
3 8  
5 0  
61 

8 

L27 
1 4 8  
1 0 2  

5 3  
L32 

5 3  
L 3 1  

2 9  
53 

9  
9 4  
4 1  

L  3  1  
L32 

4 0  
3 0  

L28 
4 0  
3 1  
10 
6 9  

1 2 0  
40 
4 2  
7 3  

L28 
3 1  
7 6  
11 
5 5  
3 5  

L  3  1  
5 4  

L  2  7  
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TABLE 26. CONTINUED 

H  K F 0  KF(.  H  KFo KFc H  KFo KFg H  KFo K F C  H  KFo KFg 

9  3 2  3 5 - 0  4 2  4 1  1 2  6 1  52 1  2  4 9  4 1  6  L33 6 -
1 0  3 7  3 4  1  L 3 4  2  0 - 1 3  4 7  s o  H  5  2  7  L  2  7  1  

H  6  l 2  5  5  5 8 - 1 4  L  1 9  i l  0  109 1 2 1  H  9  2  
G  L24 1 8 - 3  42 4 4  H  2  2  1  153 148 0  L30 1 3 -
1  1 ^ 7  1 5  6 - 4  L32 ?  0  1 2 1  148 2  L24 5 - 1  3 1  28-
2  6 3  6 0  5  L29 29- 1  202 226 3  93 9 4  2  2  7  8 -
3  L29 2 7  G  47 4 2  2  95 109- 6 - L28 6 - 3  45 5  5 -
4  L  3  1  3  5 - H  1 1  1  3  6 8  6 7  5  7 7  7 5 - 4  L  3  1  1 6  
c .  L33 3 1  0  5 5  49- 4  118 1 1 4  6  1 3 7  132 5  3 0  3 4  
6  L  3 4  1 0  1  4 3  4 0  5  102 98- 7  3 6  4 1 - 6  L30 1 8  —  
7  L  3 4  22- 2  4 1  4 5 - 6  6 6  5  6  ô  8 2  6 4  —  7  L23 
8  L U  1 - 3  39 40- 7  L29 1 3  9  L30 2 1  H  1 0  2  
G L  3  0  7  4  L28 27 8  7 2  62- 1 0  L26 1  0  8 1  7 8  

1 0  5 1  4 8 - 5  25 29- 9  5 7  38 1  1  4 9  3  6  —  1  108 1 1 1 -
H  7  -L 6  28 2  3 - 1 0  L32 26 H  6  2  o L32 2 0  
G  L26 1 6 - H  1 2  1  1 1  9 4  86- 0  1 1 9  123- 3  L  3  1  2 5  
1  4 3  3 5  0  L33 2  7  1 2  L  2  7  1 3  1  8 9  7 5  4  9 4  1 0 4 -
2  8 1  85- 1  L32 2 2 - 1 3  L22 8 - 2  L26 1 7 - 5  2 9  2 7  
3  4 4  3 9  2  65 6 2  1 4  4 1  40- 3  105 1 0 5 - 6  L25 1 9  
4  L  3  3  1 8  3  L27 2 5  H  3  2  4  120 1 1 8  7  4 6  4 4  —  
5  7 6  7 4 - 4  4 6  43- 0  1 4 1  1 3 3 - 5  4 1  3 5  H  1 1  2  
6  89 82 5  4 0  3 9  1  L 1 7  1 2  6  3 9  5 5 - 0  62 60 
7  L33 1 3  H  1 3  1  2  198 208 7  7 4  7 1  1  3 8  4 7  
o 3 6  3  6 - L 3  0  1 2  3  1  L > t i  2  0 4  —  8  3 0  3  3  2  L 3 G  2 1  —  
9  7 4  7 1  1  3 5  9  4  7 3  7 1  9  L 2 7  28- 3  L28 1 5  
H  8  1  2  5 0  37- 5  9  5  9 6  1 0  L22 26 4  4  6  4 8  
C  1 1 1  9 7 - 3  48 4 1  6  5 8  6 5- 1 1  1 7  2 4  5  L ?.. 1 23-
1  106 1 0  7  H  1 4  1  7  1 1 1  112 H  7  2  H  1 2  2  
2  4 5  38- 0  L25 2  2 - 8  7 9  6 6  0  6  7  62 o  6  6  57-
3  6 1  6  3  —  1  L22 5  9  7 0  5 4  —  1  36 4 2 - 1  L29 6 -
4  7 4  7 9  2  3 2  22- 1 0  3 1  3 3  2  L29 1 3 - 2  4 6  4 8  
5  4 8  4 3 - H  0  2  1 1  7 3  6 5  3 7  0  7 5  3 39 3 1 -
ô  5 3  5 4 - 0  4 3  5 - 1  ?  L?4 2 7 - !i 1  7  6  198- 6  L22 1 6  
7  3 0  34 H  1  2  H  4  2  5  3 2  3 5  5  2 4  2 4  
8  L26 1  6 - 6 1  —  0  8  3  7 8  6  5 7  4  9  H  1 3  2  
9  4 4  4  3  —  1  LU 8 - 1 232 241- 7  6 2  6 7 - 0  L30 29 
H  9  1 2  124 109- 2  3 7  39- 8  L  3  0  1 5  1  7 3  67-
0  4 0  36 3  102 1 0 5  3  90 90 9  L23 26 H  1 3  
1 6 5  5  6  —  4  193 1 9 5 - ù. 1 4 7  1 5 7 - 1 0  3  8  39- 0  8 4 —  
2  6 7  68 5  38 3 3 - 5  6 1  56- H  8  2  1  28 3 7  
3  3 4  4 1  6 L  2  5  9 - 6  L30 4 2  0  L28 22 2  177 205 
4  L 3 4  35- 7  77 6  7  —  7  98 8 9 - 1  5 7  5 5  3  136 144-
5  L  3  2  2 0  8  9 5  8 1 - 8  L32 1 8 - 2  L 3 1  2 0  4  3  6  39-
6 3 8  36 9  L 3 1  3 4  9  L  3 1  38 3  7 6  69 5  167 169 
7  5 7  4 7 - 1 0  4 8  4 0 - 1 0  73 6 6  —  4  L32 1 5  6  125 1 1 8 -
H  1 0  1 11 L 3 1  5 - 1 1  L25 1- 5  L32 20- 7  L  2 4  2 -
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TABLE 26. CONTINUED 

H K%) H KFo ^ H Kf^, KF^ H K! H KFo KFo 

8  L 2 6  2 4  8  L  2  7  1  8  6  3  4  4  4  9  2 9  4 4 - 3  7  2  
9  9 2  8 2 - 9  7 9  7 1 - 7  3 0  2 6 - 1 0  4 9  4  A  L 2 8  

1 0  L  2  7  1 4 - 1 0  L 2 3  1 6 - H  9  3  1  1  L 2 6  i l  5  L  2  9  
1 1  4 3  3 8  1 1  3  3  2 7  0  5 5  5  4  —  1 2  L 2 2  l s —  6  4  2  
1 2  7  7  6 8 - H  5  3  1  L  2  7  2 6  1  3  1 6  1 9  7  L 2 9  
1 3  L 1 9  2 1 - 0  1 7 4  1 8 2  2  3  9  3 7 - H  2  4  8  4  3  
3.4 24 3  3  1  1 1 1  1 1 9 - 7 2  7 1 - 0  9 0  1 0 9 - 9  L 2 3  

H  2  3  2  3 1  2  3  4  4 5  4  4  1 .  7  8  1 0 0 - 1 0  26 
0  1 2 7  1 3 7  3  1 3 2  1 3 7  5  L 2 4  2 5 - 2  L 1 6  22 H  6  
!_ 2  9  2 7 - 4  9 4  9 5 - 6  3  0  4  5  —  1 0 8  1 1 3 - 0  1 2 8  
2  6  2  6  2 - 5  3 7  32 7  4  2  4 3  4  L 2 3  8  1  9 7  
3  1 5 2  1 5 1  6  1 3 5  1 3 4  H  1 0  3  5  7  4  7 2  2  L 2 7  
4  48 4  5 - 7  50 5 3 - 0  L  2  7  2 9 - 6  7 7  7 0 - 3  7 6  
5  L 2 2  5  8  L . 2 6  3  5  1  L  2  7  3 6  7  5 6  4  5  - 4  L  2  9  
6  1 6 8  1 6 7  Q  5  6  5 1  2  68 6 1  0  9 1  8  5  5  5 9  
7  L 2 6  1  1  1 C  2 1  2 9 - 3  44 3 2 - 9  4 1  5 2 - 6  L 2 9  
8  L  2  7  2  H  6  3  4  L 2 3  1 0  1 0  L  2  7  1 1  7  L  2  7  
9  1 4 2  1 4 2  0  L 2 1  1 3 - 5  2 9  2 5  1  1  5  5  5  0  8  3 4  

1 0  5 2  5  0 - 1  3 2  3 7  H  1 1  H  3  4  9  L  1 9  
1 1  2 4  2  24 3 1 - n  2  7  3  0  0  1 0 4  1  1 6  H  7  
1 2  5 5  5 1  3  8 0  7 1 - 1  5 3  5 6 - 1  6 5  7 2 - 0  98 
1 3  L i e  2 6 - u. L 2 6  1 1  2  L 2 4  3 5  2  L 2 0  3 1  1  1 0 6  

H  3  3  5  5 0  4 4 - 3  L 2 2  2 6  3  82 84 2  L 2 9  
V 7  9  9  5 - 6  3 9  3 4 - 4  L  1 9  2 8 - 4  9 5  9 6  —  3  7  9  
1  22 1 9 - 7  26 2 1  H  1 2  3  5  L  2  7  3 5 - 4  1 0 7  
2  9 1  1 0 1 - 8  L 2 4  1 4 - 0  3 5  3 5 - 6  5 5  4 8  5  L 2 9  
3  7 3  6 9 - 9  L 2 1  1 6  —  1  3 9  3 7  7  6 5  5 7 - 6  6 0  
4  L  2  1  2  1 0  4 1  4 0  2  4 1  4 6  —  8  5 7  5 0 - 7  5 5  
5  7 1  5 9 - H  7  3  3  2 3  3 3 - 9  L 2 8  2 7  8  38 
6  6 2  6  0  —  0  L  2  3  9  4  5 3  5  3  1  0  L 2 5  3 9 - 9  2  0  
7  L  2  7  2 7 - 1  L 2 4  1 5  H  1 3  3  H  4  4  H  8  
8  L 2 7  3  0  —  2  9  7  9 5  0  L  2  1  1 3 - o  3 9  4 4 - 0  58 
9  L  2  7  1 7  3  5  3  4 9  —  1  L  1  9  9 - 1  9 °  Q  0 1  7 o  

1 0  L 2 5  2 5  4  4 7  3 7  '  2  39 3 4  2  2 3  3 4  —  2  2 9  
1 1  L 2 2  3 - 5  6 7  56 H  0  4  3  L 2 5  5  3  4 1  
1 2  L I S  8  —  6  7 2  6 4  —  0  4 8 9  4  7 5  7 5  4  L 2 8  
1 3  3 0  3 0  7  L 2 4  8  H  1  4  5  7 7  7 9  5  L 2 6  

H  4  3  8  L 2 1  1 7  0  7 1 - 6  6 5  6  9  —  6  L  2 4  
0  63 6  7  —  9  4 2  4 4  —  1  7  9  98 7  5 7  5 0  7  L 2 0  
1  L 1  8  1  H  8  3  2  L  1 6  1 3  8  L 2 8  2 4  H  9  
2  88 7 7  0  7 0  6 2  3  L  1 9  9  9  L 2 6  1 0 - 0  7 6  
3  1 0 3  1 0 0 - 1  1 0  5  9 6 - 4  66 7 4  1 0  3 2  3 7  1  L 2 9  
4 9 4  98 2  L 2 7  3 4  5  2 4  6  —  H  5  4 2  L 2 9  
5  58 5 7  3  4 7  5 1  6  L 2 6  1 3 - •  0  6 2  5 0 - 3  28 
6  1 3 1  1 2 1 - 4  7 8  7  4 —  7 1 3 1  1 2 7  1  6 1  6 6  —  4  L 2 6  
7 2 7  1  8 —  5  2 6  38 8  L 2 9  2  3  2  L 2 5  1 5  5  L 2 3  

66* 
2  0 -

1 2  
7 3  
3 3 -
-i A. — 

1 6  
30-
3 4 -
3 5  

4  
86-

111 
4 -

6 1 -

L18 
1 4  
5 5 -
6 4  
2 3 -
33-

4  
5 4 -
8  3 -
29 
4 5 -
10-

1 2  
1 

10-

4  
7 5  
11-
1 1  
2 4  
2 2 -
1 8 -
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TABLE 26. CONTINUED 

H KFo KFc H KFo KFc H KFo KFg H KFg,  KFg H KFo KFg 

6 L19 26 
7 17 26-
H 10 4  
C 70 66-
1 85 94 
2 L27 33-
3 L25 18 
4  6 1  6  8  
H 11  6.  
0  5 6  4  6 -
1 L26 17-
2 L24 3 
3  2 1  3 1 -
H 12 4  
0 35 31 
1 L22 6-
H 13 4 
0 66 14-
1 46 48 
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TABLE 27.  STRUCTURE FACTORS FOR PRASEODYMIUM ETHYLSULFATE 
NONAHYDRATE (L IMPLIES 6  AND K = 1 .2)  

H  KFo KF;, H  KFo H  •<F0 K F C  H  K F b  K F C  H  KF0 KFg 

H  1  0  7  8 4  7 9 - 1  269 2 7 7 - 3  8 4  80 7  7  7  92 
0  201- 8  83 87- 2  L38 1 5  4  7 8  6 1 - 8  8  3  4 5  
1  132 9  93 9 1  3  149 169 5  60 6 7 - H  1 4  0  
2  ? 1 0  6 1  5 6 - 4  7 8  78- 6  9 4  9 1  0  7 3  7 5  
3  8 7  9 5 "  1 1  66 63- 5  122 118- 7  7  5  80- 1  7 5  7 2  
4  1 7 3  182 1 2  3 1  9 3  6  5 1  5  7  8  7 1  6 6  —  2  9 7  89 
5  7 0  6  4  —  1 3  L60 25- 7  62 55- 9  9 3  98 3  L63 2 9  
6  122 118- 1 4  7 4  8 1 - 8  89 9 3 - H  1 0  0  4  6 ô  5 2  
7  294 329 1 5  9 8  1 0 4  9  121 128 0  1 0 1  90- 5  L 6 7  5 8  
8  L42 32- H  4  0  1 0  L  5 8  5 / i - 1  1 7 2  189 6  L69 
9  1 1 6  1 1 1 - 0  1 6 7  159- 1 1  7 9  80- 2  9 0  7 3 - 7  L  7 1  38 

1 0  133 146 1  183 204 1 2  9 0  9  9  5 ?  1 6  H  1 5  0  
1 1  7 7  6  7 - 2  183 1 8 7 - 1 3  L 6 7  3 0- 4  1 4  9  168 0  96 9 7  
1 2  L54 4 1 - 3  7 0  63- 1 4  L69 4 2 - 7 0  6  6  —  1  6 7  4  9  
1 3  9 1  89 4  146 162 1 5  8  7  9  6  6  68 7 0 - 2  7 2  5 8  
1 4  7 7  6 7 - 5  1 0 7  86 H  7  0  7  123 138 3  7 1  6 9  
1 5  7 3  6  4 —  6  170 1 7 9 - 0  1 7 7  171- 8  L63 52- 4  68 4 1  
1 6  9 4  8 7  7  1 3 1  124 1  187 215 H  1 1  0  5  7 4  5 2  
17 80 4 6 - 8  L48 1 5 - 2  7  0  77- 0  1 0 1  9 1 - 6  L 7 2  5 3  
1 8  7 5  21- 9  5 1  54- 3  160 167- 1  60 6 3 - 7  3 0  4 4  

H  2  0  1 0  1 1 4  1 1 6  4  186 221 2  85 9 0  H  16 0  
0  147- 1 1  64 5 7 - 5  L48 1 9 - 3  9 4  8  9  —  0  L 6 4  1 0  
1  2 6 0  —  1 2  7 2  6 7 - 6  147 1 4 0 - 4  5  7  4 6  —  1  9 9  1 0 7  
2  4 0  1 3  7 0  7 5  7  136 153 5  9  0  9 0  2  6 7  4 9  
3  195 202- 1 4  7 9  5 3 - 8  100 7 8 - 6  L 6 1  27- 3  L69 1 6  
4  88 7 0 - 1 5  85 54— 9  9 4  92- 7  L63 2 1 - 4  7 6  7 2  
5  2C7 224 H  5  0  1 0  1 1 0  1 1 8  8  8 0  68 5  7 2  3  3  
6  1 4 1  1 4 1 - n  63 4 5  1 1  6 3  5 6 - H  1 2  0  H  1 7  0  
7  144 1 4 9 - 1  187 187- H  8  0  0  108 1 0  7  0  L67 39 
8  196 215 2 .  145 1 5 1  0  7  0  57- 1  6 3  5  3  —  1  68 5 4  
9  1 4 7  152- 3  75 6 9 —  1  186 195- 2  7 0  6 3 - H  1 8  0  

1 0  L50 2 4 - 4  1 1 0  1 0 7 - 2 1 7 3  1 7 °  3  7 2  7  "  r\ o n  8 0  
1 1  1 1 7  129 5  1 7 3  1 7 3  3  1 1 0  103- u 7 0  60- 1  7 5  3 8  
1 2  9 5  9 3 - 6  1 0 7  1 0 6 - 4  L48 33- 5  86 7 1 -
1 3  L  5 7  1 7  L 4 8  1 2  5  1 2 1  123 6 L 6 4  60 
1 4  111 110 8  159 1 7 1  6  5 4  47- 7  L 6 6  4 3 -
1 5  7 2  65- 9  85 8 5 - 7  L  5 5  2 7 - 8  68 4 3 -

H  3 0  1 0  L56 9  8 1 1 6  1 1 7  H  1 3  0  
0  400 11 9 4  9 4  q  L60 40- 0  5 7  33-
1 230 2 4 4 - 1 2  L61 23- 1 0  L63 1 2 - 1 120 138 
2  2 1 4  184 1 3  L64 5 - 1 1  7 4  64 2  L58 4 9 -
3  204 226 1 4  7 1  5 5  H  9  0  3  L60 2 2  
4  1 8 4  1 8 3 - 1 5  L  7 0  22- 0  1 4 7  ]  68 4  107 122 
5  L  3  8  3  H  6  0  1  9 3  7 2 - 5  6 4  36-
6  126 122 0  256 273 2  L 4 7  1 5 - 6  L 6 7  3 4 -
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